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An Improved Planer. 


| 


blocks liable to get bulging, but blocks 
planed flat on their faces and carefully an- 


We illustrate herewith an improved planer | nealed will be affected more or less in the 


Machine Company, Worcester, Mass. 
As will be perceived by those who 
miliar with the planers heretofore built by 


| 
| 


latest production of the L. W. Pond | same manner. 


The heating of steel expands the spaces 


are fa-| between the particles, and possibly the par- 


ticles. Let us take a piece and say that it 


this company, the present machine differs es-|is heated uniformly, and that when thus 
sentially from them in a number of points, | heated it retains its original relative propor- 
notably in the proportioning of the bed and tions. If itis a cube with six flat sides it 


method of supporting it, besides which 
there is an improved system of gearing, by 
which a return motion is given the platen of 
5 tol, and yet the smoothness of action is 
preserved; in fact, the reversing of the platen 
is accomplished as smoothly and quietly as 
was the case with the previous machines 
having a backing speed of 2 or 3 to one 

iy. All the gears of the driving system 
ire placed within the bed, the bearings for 
them being bored by the use of jigs which 
in the Vs, thus 
insuring accuracy and 


Y 


eS 





will remain a cube with the sides as flat as | 
before; this can be plainly demonstrated, but 
it is not necessary, as a very slight considera- 
tion will make the truth of the proposition 
apparent. If this evenly heated and still 
plane surfaced cube is suddenly plunged into 
cold water, the first effect of the cooling will 
felt and exhibited on the and 
along the edges, because on the corners the 
vater has access to, and carries away the 
heat from three sides simultaneously, as is 


be corners 





nterchangeability, 
while the shafts are 
hushed with eccentric 
by means of 
which the finest adjust- 
ent “depthing” 
may be secured. 

An improved feeding 
levice has been put 
on this machine, by 


s1eeves 


n 


or 








feeds from the 
ever needed to 
are readily obtain- 
ed, and by changing 
the crank from one 
stud to another at the 
nd of the cross-rail 
head can be run 
cross the rail at four 
the ordinary 
speed, thus saving time 
d labor. 
The pulleys and 
iring are so propor- 
tioned as to give a very 
high belt speed, thus 
making the belts easily 


which 
finest 


times 


shifted and giving 
great driving power. 


The 


0 \¢ 


engraving Was 
from a 24’x6- 
foot machine, but fairly 
resents the improve- 
ments made in the 28", 


re} 
32, 38', and on up to 72”, with any length 
f bed desired. 
We have before mentioned the fact that 
company has been building new shops, 
some idea of the appearance of these being 
inable from the engraving. 
——__- go —_—_—_— 
Hardening Steel Dies. 


By B. F. SPALDING. 





Hardening blocks of steel, like drop dies, 
which are nearly cubical in form, frequently 
-ults in bulging of the centers. Investiga 
n may reveal the cause. If the matter is 
imined for the purpose, and attention es- 
cially directed to it, the reason why this 
ect is produced may be discovered, and 
1en this is ascertained it will be known 
iether any measures can be taken to guard 
rainst the injury, and if so, what these 
asures may be. Not only are hardened 
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shown in the illustration, Fig. 1, page 2. It 
is plainly to be perceived that the very point 
of the corner A, B, C will be cooled, and 
consequently contracted almost instantly, and 
that the cooling is carried on with two thirds 
the means along the edge A D, as also along 
the other similar edges H B, C F, for the 
water has access to them from only two sides 
instead of three, as at the corner. 

Let us suppose the cooling is not constant, 
but in steps; that it cools a depth of 4 of an 
inch at each step. 


step, but at the edge (see Fig. 2) there is 
twice the cooling power exerted, as the heat 
is carried from the top and_ the side, and as 
either would cool off the square eighth at the 
vertex of the angle, then as much of the 
off another 
equal square is left free to cool off more of 


cooling power as would cool 


the contiguous metal, so that the strata or 
layers of metal cooled will assume the shape 





a 


AN IMPROVED PLANER. 


It will cool on the whole | 
surface of each side an eighth of an inch at a} 


shown in Fig. 8 at the edge, which is the 
same as though we had taken two plates of 
iron, } thick, square across the end, and 
driven back the stock on one edge of each, 
until its cross-section showed an angle of 45°, 
so that they wonld miter when put together, 
and form a square corner. 
represent two sides, but 
cooled by submersion in water, it must be 
cooled on at least three sides—which can be 
done by dipping the corner down—so to 
represent this third side there is to be another 
plate go on, and its joint would have to be 
mitered, which would drive the stock farther 
back at B, Fig. 3, which is the same thing as 
saying that another extra amount of cooling 
power is left free at the 
piece still deeper there than along the edge. 

The heat which the block contains all went 
in from the six sides: these were the gates of 
and they must also be the gates of 


These two plates 


when the cube is 


corner to cool the 


entrance, 


|exit. None of the heat got in except through 


the outer surface, and it must get out through | 
the same paths by which it entered; it must 


be handed along from particle to particle in 
all its journeyings, and can only travel as 
fast as these particles pass it along to each 
other. A trace of carbon in these particles 
may slow their action, and manganese, it is 
may make them quite lazy, but 
| whether active or indolent they must pass all 
| the heat out through the passageways of the 


feared, 


surfaces, 
With these facts in view it becomes more 
apparent that if this heated cube is suddenly 


| plunged into cold water, the first effects of | 


the cooling must be felt and shown at the 
corners, because three surfaces meet there, 
and supply three doors for the heat to escape. 
Referring to Fig. 1, it will 
heat escapes from A, B, and C, at the corner, 


be seen that 


|and two-thirds as fast from the edge, where 


the | 


upper and side surface; and that any point 
which lies in such a position as to be cooled 
from only one surface will be affected by the 
exit of the heat only one-third as fast. In 
fact, the cooling, acting from the outside, 
affects the particles in like manner as abrasion 
in a tumbling barrel. If you rattle a cube in 
a tumbling barrel long enough it will wear 
or be worn to a sphere. Sometimes in hard- 
ening a piece having a square corner this 
corner cracks off in a shape similar to that it 
would be worn to in a rattler. 

Now as the cooling power is exerted along 
the edges with double the force that it is at a 
point where it is affected from only one side, 
the contraction along the edges must take 
place more suddenly. In order for any part 
of the metal to contract, it is necessary that 
the adjacent metal shall contract with it, or 
be indrawn together by the contraction. In 
the shrinking of the edges they are subjected 
to so great a stress as 
to checks 
which may be in them, 
but if there 
checks it is seldom that 
start. The ex- 
treme edge has its heat 
conducted 


open any 


are no 
cracks 
away 


rapidly that the shrink- 
age is capable of mov- 


sO 


ing with — suflicient 
speed the adjacent 
particles all that is 
necessary to prevent 


excessive strain before 
particles 
also shrink and help 
to carry the process 
along. But if we could 
examine the strain all 
the side of 
which has been 
hardened—say on the 
dotted line on Fig. 1— 
we should find it to 
increase in an acceler- 


the adjacent 


along a 


cube 


ated degree as we ap- 
proached the edge, and 
still 
neared the corner. 

As the cooling of the 
cube 


more sO as we 


constantly pro 
gresses from the edges 
there is a diminution 


of the rate of cooling, 
and the power of con- 
| traction to move the adjacent particles is 
weakened; there large a 
proportion of the mass at once affected from 


is not so relative 


| the two sides, and there is more of the mass 
resisting the shrinkage, the compressive force 
The sur- 
faces cool and contract, while the interior re 
There is a red-hot 
ball inside of the inclosing cube. This cube 
which their 
| shape to accommodate the expanded interior, 

ball shrinks it will do so 
and lines 
§ as they converge to the cen- 
ter. It is evident that as the shrinkage pulls 
/on these lines they will give way and be 
drawn apart in the weakest place, and as they 
cannot move the strong cooler arched sur- 


is less and the resistance greater. 
mains hot and expanded. 
conformed 


| has surfaces have 


and when the hot 


|from these hard set confines 


| growing softer 


on 


faces, they will be strained to loosen some de- 
| gree of their cohesion towards the weak cen 


|ter. This appears to be the mode of opera- 


} aes oP . A P P 
it can get away through A G and C F, the|tion of the causes which act in hardening 
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cubic blocks to make them bulge in the cen- | in dies 12” long, the curve or bowing of each | a die to prevent the bulging, as much as pos- 
ter. and the remedy must be found in some. die will sometimes amount to a sixteenth of | sible, is to heat it evenly to a temperature as 
» med) 


means of cooling the center first. The same 
causes which produce the bulging, also pro- 


duce unequal strains throughout the mass, 


and all of these difficulties would be in a | very perceptible variation in the thickness of | The water should come into the tank from 


vreat measure 
be brought to just that condition of uneven, 
but heat at the 
should much hotter than the inside, 


that when the block was quenched in the 


regulated which outside 


be sO 
water the power of the metal to conduct heat 
would act so speedily throughout the block 
us to bring the whole mass to an equal tem- 
perature at the instant when the temperature 
coincided with that necessary to fix the car- 
bon in its combined state, and harden the 
block. Either of these remedies is impracti- 
cable; nor does the nature of the case ap- 
pear to admit anything as a remedy which 
An 


be 


will guarantee positively good results. 
of the 
Any hope that a piece of steel 
the of 


amelioration evil is all that can 
for. 


unaltered 


looked 
will 
hardening is baseless. 


ro 


through process 

If steel could be instantaneously cooled 
throughout, it might escape deformation in 
hardening. As the heat must escape from 
particle to particle, the quicker it flies from 
one to another, or, in other words, the greater 
the conductivity of the metal the quicker it 
parts with its heat, and the better it will 
harden. It takes some time, not a great deal, 
but a little time for the carbon—which, when 
the 
with it—to get away from it into separate 
The reason why soapy water will not 
harden steel is because it does not make con- 
tact with it, and convey away the heat quick 
enough to catch the carbon in its combined 


steel is hot, is diffused and combined 


cells, 


form before it separates from its union, and 
takes a form of its own. 

Why is it that heat makes steel what we 
call soft, so that it works easily under the 
hammer ? It is because, under its influence, 
the lines of cohesive force cease to be rigid; 
they yield, and permit flow. If water is put 
into a tight hollow cylinder, and a well-fitted 
piston forced down upon it, it is no more 
yielding than steel, as long as the cylinder 
holds tight, but let the cylinder be made of 
rubber, and there will be a yielding before 
the 
yields so in steel; as the cohesive attraction 


piston, in proportion as the cylinder 
which binds the particles together is loosen- 
ed, it yields or gives way under a 
blow by flowing in the direction 
of the least resistance. 

Perfectly hardened steel is per- 
fectly elastic; there is no more flow 
In 
hardening, if steel was a perfect 
the heat 
mediately fly out from its interior 
the instant the in 
contact with an ample supply of 


to it than there is to quartz. 


conductor, would im- 


surface came 
water, the lines of cohesion would 


instantly become rigid, uniform 
contraction would ensue, the car 


bon would be caught in the act of 


an inch, and quite often toa thirty-second, | low as it may be safely trusted to harden, 
‘and when this difference is doubled, as it is! but to be certain that it is hot encugh so that 
when the dies come together, it produces a} the operation will not have to be repeated. 


thick for the center. When reasonable effort 


II 


overcome if the block could | the pieces thus dropped, the ends being too | below. and rise above the surface in the form 


The die may be made fast in 
a pair of tongs, and adjust- 
ed so that it can be held 
steadily over the water at 
just the proper height. 
All the adjusting can be 


of a low cone. 





Fig. 2. 
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HARDENING STEER! DIEs. 


has failed to harden such dies so what they 
will be straight enough to produce accepta- 
ble work, they may be worked over in the 
light of experience, and the impression deep- 
ened in the center to such a curvature as will 
probably produce straight work after the die 
is deformed by hardening. 

Some parties using drop dies are so heed- 
less or so reckless that they will let a pair of 
hardened or even soft dies strike together 
with nothing between them. This is exas- 
perating toa die sinker, who has, perhaps 
put a week of his best work into them; he 
has got his pay for them, but still he has 
some respect of his 
hands. 
together they are damaged around the im 


for the creaiion own 


pression, while if the dies were flat or the 











When convexed dies are thus struck | has been written concerning the chemical 
| composition of cast-iron, while another vital 
poiat in the ‘‘art of molding” has received 


authorities. 


least concave they would take the blow on | but little attention from scientitic 


made before the die is 
heated, so that when it 
hot everything will be 
| j ready. The die may be 
left with the water coming 
up against it until it 
cold, until it cool 
enough to submerge, and 
left to get thoroughly cold; 
or it may be taken when 
it has ceased to sizz, and 
hustled into a quick-heat- 
ing fire, and kept in con- 
stant motion until the out- 
side is surely heated hotter 
than the interior. In ex- 
ceptional cases, in the 
hands of a bold and skill- 
ful expert, this latter 
method of handling may 
correct, to some extent, the 
bulgiug caused by harden- 
ing. Its object is to raise 
the temperature of the outside above that of 
the interior, to relieve internal strains. 

Pe 
Designing Castings, Formation, Crystal- 
lization and Shrinkage of Cast-iron. 


is 





is 


or is 








By Jos. P. MuLLin. 


The papers by Mr. Bolland and Professor 
Joseph Torrey in recent issues of the AMERI- 
CAN MACHINIST have both interesting 
and instructive. Truly ‘‘the question of the 
yhysical properties of iron and _ steel as re- 


been 


lated to its chemical composition has been a 


fascinating one,” and for this reason much 
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idating in a measure obey certain na 
laws—according to circumstances—it 




















union, the steel would be harden 
ed clear through, and it would not 
be bulging or cracked, It is, there- 
fore, evident that any element 
which is introduced into steel which 
reduces its power to conduct heat, 
whether by forming hybrid mole- 
cules, or by coating the atoms with 
films, or by blocking the passage- 
ways, detracts from its value 
The steel thus 
injured may harden well on the 
but will net harden in 
deep, and in drawing the temper 


as 
hardening steel. 
outside, 


will lose too much of its hardness 


for a slight change in color; in 





























therefore, be safely enunciated, that wh . 
solidifying or changing from a molte: . 
solid state, these crystals form thems 
perpendicular to the surface or bow cm 
line of the casting; in other words, thy si 
grouped perpendicular to the externa : 
tour. Consequently, in designing casti: ‘ 
is all important to so arrange their y 
outlines as to least interfere with the nat e 
laws governing the formation of thes fe 
tals. In fact it is a matter of vital sic ; 
cance that those who have to design ¢ «st : ‘i 
which require strength and solidity, or w - 
may be liable to sudden jars or chang: 4 
temperature, or which may have to st ir 
any considerable hydrostatic or steam )1 
ure, should thoroughly understand and |). = ot 
serve the natural laws of crystallization = ir 
shrinkage of metals, more especially cast § bh 
and brass, as it is to these metals that a 
molder has most frequently to direct his 3 n 
tention and exercise his practical knowled.». @& : 
Crystals of cast-iron arrange themselves jy ‘ f 
the direction in which the heat has pas a it 
outward from the metal while cooling, 3:\\j tl 
in proportion to the rapidity and regula: \\ 9 
with which the heat has been extracted «yr al 
absorbed these crystals are apparent, as in p 
case of ‘‘ chilled” iron. ts 
In car wheels, for instance, the crystals + i v 
often fuund pinetrating to the depth ot Ay 
inch and one-half or more into the substa n 
of the metal, and present a clear and perf) | cl 
development of crystalline structure. This e n 
it is in designing castings that it should é h 
ways be carefully considered in which w 2 e 
the lines of crystallization flow, and the o e ‘1 
lines or conformation of the casting should li 
be made in such a manner as to allow : W 
lines of crystallization to produce the m v 
compact form, in order that the molecu F c 
may not become separated by the influe: a V 
of any unnatural force. a i 
Having thus briefly delineated the pro! 4 d 
ble process of crystallization and shrinka: (. it 
of cast metal, let us trace its effect upo c 
few different forms of castings. a it 
When molten metal of any kind has by f] 
poured into a mold the outer part, or t q 
part which comes in immediate contact w » c 
the mold, cools and solidifies, while the ini re c 
part remains, for a time, in a liquid st 3 
consequently, the outer part, by becominy & 0 
firm before the inner part, cau % ‘ 
the casting to occupy a larg ¢ 
volume than it would have «i | 
if all parts had been cooled ( 
formly. It therefore follows 1! , 
there must be a deficiency of me! q ( 
—which is surely a point of we » 
ness—in some part or parts ot 7 ( 
casting, Let us endeavor to lo¢ 4 . 
this weak point in some differ t 
configurations of molds. 
As we have stated, the out : 
part of the mold cools and ! a 
comes rigid, while the central p ‘ 
tion of the metal is yet fluid «a ( 
hot; therefore a time will arri 


when the soliditied walls of met: 
in the upper parts of the mold 

least, will no longer remain in co! 
tact with or receive any addition 
supply of fluid metal, and th 
latter will, of course, sink awa 
as the temperature decreases, ow 








ing to the natural laws of co: 
traction and gravitation. Hen a 
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it is, if a mold is filled in the pos 
tion shown at Fig. 1, 
shaft, if not a real cavity, will 
found in the upper pert of 
casting as represented by A. 
we set this same piece horizontal 


a pe rou 


tl 


T 











some of it the hardness all seems 
to be gone when the color is only a 
straw. 

In the blacksmith shop the principal blocks 
to be hardened are dies, to be used for shap- 
ing work, either in the drop or trip hammer. 
There is very little trouble with the trip- 
hammer many instances the 
swelling of the center does not materially in- 


dies, and in 


jure the drop dies, especially if the impres 
sion is central and not so large as to be affeet 
ed by the convexity. In long impressions 


is 


Fig. 
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DESIGNING CASTINGS. 


one side, for they seldom meet perfectly true; The study of the formation, crystallization | about t 
in the latter case they would be more liable 
to break; the bulging in hardeniog is there-| 


fore sometimes an insurance against break- 
age. When there is work dropped in dies, 
the fin which is thrown out catches the 
extra force of the blow, and, if it is not too 
cold and hard, protects the dies from injury. 

It is probable that the best way to harden 


and shrinkage of cast-iron is, however, quite | 
as attractive as the diligent pursuit of ‘ the | 


science which shows the nature and _ proper- | 


| ties of bodies,” and may enlighten us on many | 
; y | 


facts which cannot be clearly illustrated by | 
chemical analysis alone. 
| 


Cast-iron being one of those crystallizing 
bodies, which in the act of cooling or consol- 


and cast it in the manner shown + 

Fig. 2, it would appear that t! 

point of weakness would be locat« 
he center, and extend very nearly t! 
whole length of the mold as denoted at / 
This, however, cannot occur, for the reas 
that the 
contact with the bottom part of the mo! 
will be first cooled, and the continual inf 
sion of fluid metal liquidates the shrinkag 
and tends to prevent the formation of cay 
In fact 


metal that first comes in immedia! 


ties. we may say that the force 
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eravity causes the molten metal to flow in and 
fill up any cavities that may have formed 


jn the lower half of the mold, and, as a 
consequence, when the mold is filled and the 
mvc'al has set, we may expect to find the first 
cooled and solid metal situated between the 
walls of the mold and the dotted line C, 
while the porous part, and perhaps a cavity, 
will be located above the center, somewhere 
about D. If we allow the mold to lie-in the 
sanic position, and change the manner of 
feed to that which is shown in Fig. 4, the 
result will probably be a change in the lo- 
cation of the caverned part of the metal, 
fro Fig. 8, to the vicinity of ZH, Fig. 
4, which would make no material difference 


in the strength of the casting. 
If we return to the vertical position and in- 
stead of casting it from the top, as described 


in the first illustration, we cast it from the 
bottom as shown in Fig. 5, the hottest metal 
wil! then be in the lower part, and the colder 
metal inthe upper part of the mold, and, as 
a consequence, the principal defect will be 


found somewhat nearer to the lower end then 
it would have been if the metal had entered 
the mold at the top. I have seen a casting 
94 diameter by 224” long made in this way, 
and while the outside to the depth of 14” was 
practically perfect, the inside not only con- 
tained the large cavity F, Fig. 5, but the 
mass of metal was literally ‘‘honey- 
This was probably caused by the 
metal on the outside of the mold becoming 
crystallized and solid, while the inside re- 
mains for a time in a liquid form; and per- 
haps in a state of agitation, and the gas 
evolved during this period of confusion is 
imprisoned by the outside crust, and in all 
likelihood diffuses itself throughout the 
whole mass. 

If this line of reasoning is 
then it is evidently 
very difficult, if not absolutely 

to avoid 
solid balls, 
cast-iron, 


whole 
combed.” 


correct, 


these 
defects in or cyl- 
of of any 
considerable dimensions. But 
it is also evident that its in- 
fluence on the strength and 
quality of the casting can be 
considerably modified if not 
completely annulled. 

If we investigate the action 
of cast-iron in the mold im 
mediately after casting (which 
be done by 
part of the mold with a sheet 
of mica), we will see that the 
which first in 
contact with the sides of the 
mold moves upward with a 
concentrical rolling 
while the top surface is dis- 
turbed by a slight bubbling. 
This action lasts only a little 
while after the mold is ‘‘up,” 
the outside cooling and soon 
forming a crust or ‘‘skin” with a_ perfect 
crystallization and a proportionate strength 
of metal. 

From these facts it is clear that, in design- 
ing castings which require strength and 
solidity of metal, it is important to so ar- 
e their general outlines as to present all 
And so it 
can take such a 
the 
as shown 


impossible, 


inders 


can covering a 


metal comes 


motion, 


rang 
the cooling surface practicable. 
frequently happens that we 
casting as the one represented in 
going illustration, and by coring it, 


fore- 


. xe . ; | 
in Fig. 6, we reduce the weight and secure a 


corresponding increase of strength. 

Abrupt alterations in the thickness of 
metal inthe same casting are highly injuri- 
ous, and should, in all be 
since every sudden change and every angle, 
matter how slight it may appear upon 


cases, avoided, 


ho 


the exterior of the casting, is accompanied 
by an equally sudden change in the arrange- 
ment of the crystals of the metal, and along 
the line of junction of these crystals will be 
found a line of weakness corresponding with 


the plane towards which the heat has passed 
outward from the metal while cooling. It 
evident that if, instead of the 
abrupt angular change of form shown at G, 
Fig. 7, the curved form H be adopted, when 
possible, the principal axis of crystallization 


Will also assume the curved line and their 


is, therefore, 


| to 
| them. 





destructive tendencies be considerably modi- 
fied. 

In this paper I have confined myself to the 
simplest forms of castings, and endeavored to 
point out the probable line of crystallization 
and the defective results, and to show how 
its destructive influences may 
be averted by a little 
drawing office. 


, in a measure, 
forethought in the 
ll eg oc 

A press dispatch from Montreal says : 

A curious craft, with an interesting his- 
tory, arrived in port to-day, on her way to Chi- 
cago. The Progress, which isthe name of the 
curious vessel, is anold wbaler. She is of 358 
tons burden, and was built at Westerly, R.I., 
in 18438. She christened the Charles 
Phelps, and was owned by Charles P. Wil- 
liams until 1861, when she was sold to the 
United States government for a store ship, 
and was used as such during the civil war. 
In 1865 she was sold by the government at 
auction, and became the property of William 
O. Brownelf, of New Bedford, Mass. She 
was fitted for the Arctic, under command of 
Capt. James Dowden, and continued in this 
business until she was laid up. 

The 


was 


Progress was one of the five ships' 


water. The old vessel is at present command- 
ed by Capt. Gifford. She will go into dry 
dock here to have her kee] taken off, so that 
‘an pass through the canals. 
ee 
New Twin Engine. 


she 


The engine illustrated herewith has been 
lately put on the market by Chandler & 
Ind. 


Taylor Co., Indianapolis, The en- 
graving is of an engine built for L. A. 


Thompson, and is to be used on the Switch- 
back Railroad to be operated in Jackson 
Park, Chicago, during the continuance of the 
World’s Fair. 

The arrangement consists of two engines, 
aright and a left hand, coupled quartering, 


with crank disks on the ends of shaft, 
pensing with outboard pillow blocks. As is | 


well known, only a moderate sized fly-wheel | 
is required with this type of engine, and for | 
many uses, as where great regularity is not | 


required, this may be dispensed with, the 


purpose required. The working strains are 


single-cylinder engine. 
This engine, it is claimed, is so constructed 
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New Twin ENGINE. 


| which in 1871, at the time of the memorable 
| disaster to the whaling fleet in which thirty- 
| ° 

| three ships were abandoned, brought back 


| 1,200 officers and men belonging to the 
wrecked vessels. At one time she was in the | 


ice floes for forty-six hours, and her tom- 
mander expected her to be crushed to pieces. 
The 
her owners during one voyage of five seasons 
the Arctic, clearing over $200,000 for 
She has been laid up at New Bedford 
years, but is still 

As she stands now the Prog- 
ress is fully rigged and sparred. Her 
line is painted brick red, and her deck house, 
boat 


vessel proved a profitable investment for | 


for the last ten a staunch, 
seaworthy vessel. 
water 
house, and davits are painted white. 
Her cabins and 
renovated and grained in oak. 
plied with a complete whaling equipment, 
and will be exhibited at the World’s Fair, so 
that people of to-day may see what manner 
of craft the hardy mariners of fifty years ago 
were in the habit of sailing the Arctic seas. 
Among the many articles 
whale fins obtained 
lost in the 


rooms are thoroughly 
She 


state 
is sup- 


on board are 


by a captain who was 
terrible disaster of 1871 
bear skins, and a valuable set of pictures 
taken by a man who was in one of the ill- 
fated ships and was saved and carried eighty 
miles across the ice to the vessels in open 











, Polar | 
| was struck 
| Mrs. 
|and cut on the face, and her right arm was 


as toadmit of high rotative speed when de-_ 
sired, as in electric light plants, and for other 
purposes, 

To render unnecessary 
crank disks (which both permanently | 
| fixed), the band-wheels and eccentrics 
made in halves; 
the possibility of ‘‘ throwing out’ 


the removal of the 
are 


the operation of removing and replacing a 
disk. 

The governor is placed at the center of the 
connecting pipe, and there are valves for 
shutting off either engine without affecting 
the other. 
fitted with link motion. 





—-_-- 
About 11 
cars in widely 


A recent Boston dispatch says: 
o'clock last night two electric 


ly injured. 
attended 
taken to their homes in carriages. 


| least, 


dis- | 


/out the centers to be sure they 


/emery 


} at hand, 
are | 
this saves work and avoids | 
"a crank in | 


you 
When desired, these engines are | 





The injured on both cars were 


by neighboring physicians, and 





— <p> a 
A Few Shop Notes. 


By FreD HERBERT COLVIN. 


It quite often happens that, after we have a 
tap blank forged out and annealed, we find 
upon attempting to cut it that it is as hard 
as though it had not been annealed, or, at 
But even where the steel 
has been well annealed and cuts fairly well, 
¢. e., easily, it will often improve matters to 
have it annealed the second time. We can- 
not always spare the time for this, but it will 
pay if we have the time, for it softens the 
steel considerably, and makes the job of cut- 
ting the thread all the more enjoyable. The 
idea was first to an old 
blacksmith, and whenever I have the time I 


so it seems, 


broached me by 


| find it quite a help, as well asa saving of 
turning still being uniform enough for the | 


tools. After having it forged and annealed, 


| . . ° 
| center it, turn it up rough, and then have it 
also more equally distributed than with a| 


which ream 
are true, and 
finish the tap blank, then proceed to cut the 
thread as usual. 

Those who have never tried this will, I am 
sure, find it a relief in many cases, especially 
where the steel hard, and not alto- 
gether useless with steel of ordinary softness. 


annealed the second time, after 


is very 


Why will men (the shop managers in this 
case) learn that a belt is an 
in general Here is an 
wheel that does hard work, and we 
find a little two-inch belt attempting to drive 
it; the result is that the speed slacks down as 


never harrow 


abomination 


cases? 


soon as a heavy piece of work is put on it, 
and. it 
often. Generally speaking, 
the belts can hardly 
wide, within reason, of course, 
and the belt will 
found to give the best results 
every The of 
economy that we see displayed 
in 


needs re-lacing very 


be too 


wide be 


time. ideas 


sO cases in connec- 
tion with belts give one a poor 
of the ability of 
many shop managers; it must 
lack of thought 


the subject. The cost 


many 
impression 

be from on 
of a 
needed is far 
less than the time of the at- 
tendant in 


new belt when 


when engaged 
patching the old one, 


— It 
blow-pipe of the ordinary con- 
struction for any length 
time, as the expenditure of 
so much breath as it 
tates is weakening unless the 


is no easy task to use a 
of 
necessi- 


lungs be exceedingly strong. 
If you have much of it to do, 
rig a little fan, or run a pipe from the air 
compressor pipes if 
the place, and then make 
| this respect, 


around 
life endurable 
Sut if you have 


you have one 
neither of these 
you can do very good work with a 
Of course you. have a 
Bunsen burner for tempering small work or 
for similar purposes. Just attach this to the 
and you the 
flame wherever you choose, and manipulate 
it just as you do the blow pipe. It will not 
give quite perhaps, as when 
” but it will be 
enough for ordinary purposes, and will be a 


simple substitute. 


end of your hose, can swing 


as hot a flame, 


use ‘‘ forced draught, 


great relief for the breathing apparatus. Try 


| it, and see. 


You may not think it is much of a task to 


separated parts of the city were struck either | be foreman or superintendent of a factory or 
by lightning or by the motor current through | other manufacturing establishment, but try 
burned out insulation, and several passengers | it and see, and you will find that it is not the 


were hurt in the rush to escape. On car 
2,046, which was struck in Tremont street, 
between Concord and Worcester streets, 
fourteen persons were injured by being 


bruised or shocked. In car No. 
in Hanover street, 
Annie Collins, aged 50, 


near Cross, 


was bruised 


fractured. Two other passengers were severe- 


easy job it may seem to the observer. 


2,058, which | as fast as the last job is finished. 
| estimate 





Imag- 
fifty to a hundred 
men, or even less, and plan out each day's 
work so as to have work ready for the men 
You must 
this 


ine yourself with from 


the time it will take man to 


finish the job, so the next man can have it in 
time to start on with it as soon as his present 


work is completed. You must judge of the 
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time a man should occupy on a job, and also 
the cost of material in the same, must know 
whether he is making it right or not, and 
whether at his present rate he will get it done 
in time for shipment according to contract; 
if not, he must have help on it. When you 
features, the responsibility 
whole place, and, if the 
faulty, of being solely re- 


consider all these 
of managing the 
judgment proves 
sponsible for the 
after all. 


loss, it is not an easy task 


No precaution that may save life or in- 


juries should be neglected; it is not only 
careless, but it is criminal, and besides being 


While 
this may not be apparent, it is nevertheless 


inhuman, it is also uneconomical. 
true, when we consider the world as a whole 
and not individually; for by maiming any 
of the human family we are restricting the 
number of wage earners and increasing the 
number of helpless that must be cared for by 
those who can still work. It is the duty of 
every one to use as much precaution as pos 
sible to prevent aceidents, and the shopmen 
themselves are sometimes as much to blame 
in the matter as the employers; let all be 
careful, and the horrible accidents will be 
less frequent. Belting and shafting are re- 
sponsible for many of them, and often when 
it might be avoided by a slight expense for 
boxing up the dangerous element. Box them 
up as far as necessary to absolutely prevent 
accident under ordinary circumstances, and 
even extraordinary, if possible; it doesn’t cost 
much. Keep your shaft from the 
miserable little projections, set-screws, etc., 
The 


couplings with set-screws waiting to catch 


free 
that we see so often on our shafting. 


the unwary sleeve or apron, and the like, 
should be relegated to the scrap heap as fast 
as possible. Machinery can be designed just 
as well without these monstrosities, and how 
much better it is to have nothing projecting 
to be afraid of. 


Don't monkey with the tools after they are 
set the way they are to run by the man in 
charge of them; he is supposed to know how 
they work, and if he does not it is his fault, 
and not yours. However, do not go on and 
spoil stock when you see they are not work- 
ing right, but inform him of the fact, and 
let him apply the remedy. It is no excuse 
for spoiling stock to say that they are just as 
he left them, for if you see they are not 
working right you should either stop work- 
ing or inform him that something is wrong; 
if he still refuses to fix them it is his fault 
and not yours, in which case do as seems 
best to you. Any good man would thank 
you for standing idle in preference to spoil- 
ing stock; but and 
knowing the man you work for, you can act 
according to your judgment in the case. 


some men are queer, 


would cut 
was the tail 


‘“‘T wish that seating tool 
smooth; it chatters fearfully,” 
end of a remark overheard in a shop recently. 
The seating tool or rose-reamer was liberally 
supplied with soap and paper to fill the teeth 
and prevent chattering, but was not entirely 
satisfactory. The paper and soap will help, 
but the best help is in cutting the teeth cor 
rectly. By correctly I do not mean evenly, 
for that is probably the way they are cut at 
present, but space them as irregularly as 
convenient, and see if there is not an im. 
provement. The first machine-cut files did 
not give satisfaction, from the fact that they 
chattered badly, due to the teeth being cut 
evenly, while the hand-cut files were spaced 
by tbe eye, and consequently not exactly 
even; this is remedied now, so that a man can 
hardly pick out a hand-cut from a machine 
cut file, and the trouble has disappeared also. 
Try teeth unevenly, and not 
having them too sharp, and see if it isn’t an 


cutting the 


improvement. 


lle 


A device for enabling a locomotive to 
ascend steep gradients with a train of cars has 
recently been patented and a working model 
exhibited at the offices of Messrs. Pocock & 
Co., 64 Cannon The 


rangement consists of a grooved drum, which 


street, London. ar 


is fixed upon the axle of the driving wheels 


The drum is 
of the same circumference as the driving 


once round its circumference. 


wheels, so that at each revolution of the lat- 
ter the former travels a complete revolution 
over the cable. This cable lies in the center 
of the track and is secured at both ends, be- 


drum. It is maintained in a central position 
around curves by means of guides. The 
model climbs easily a gradient of one in 
The ordi- 
to 


three and takes a sharp curve. 


nary precautions will be taken guard 


though it is held that the wear and tear on 


width to allow of a wire rope being passed | 


ing thus held taut and taking a grip on the 


against accident from the breaking of the | 
cable, such as using powerful brakes, al- | 


eter which may be used either to measure 
the power given to any machine, as, for in- 
stance, a dynamo, or to measure the total 
power given out by an engine which is 
driving a number of machines. Suppose 
| that B is the crank-shaft of an engine. A 
crosshead such as, for a different purpose, 
is here represented by J, is keyed to the 
shaft, and the pulley P, which in this case 
is the driving pulley, is connected to the 
shaft by means of four links, H, M, F, N, 
connecting the crosshead to a pair of double 
bell-crank levers, ALO and CDG, mounted 
on bearings fixed to the pulley. The ends 
of the arms 0 and G bear against one end 
|of a rod & passing along the axis of the hol- 
low shaft of the pulley. 
When the shaft B is 
turned, two of the arms 
of the cranks, as #’ and 


| 





M or Fand N, are pulled 
toward the crosshead, and 
thus tend to push the rod 
R outward. *This is re- 


J 








Fig. 139. 
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sisted by the bell-crank 
lever S, which is sup- 
ported by a plate resting 
on a diaphragm which 
closes the top of the cy)- 
inder 7. The cylinder 7’ 
is either partly filled with 
mercury and partly with 
yater, or filled with water 
and piped to a mercury or 
other form of pressure 
gauge placed in any con- 
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pressure on the end of R 





B f dik 








venient position. The 


is thus resisted by a col- 
umn of mercury the 
height of which will be 
4 directly as the pressure 
and inversely as the size 
of the plate resting on the 
diaphragm. Thus by 


m finding the indication of 
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the gauge when a known 
pull or push is applied to 
S at the point of contact 
of R&, the turning moment 
exerted by the engine can 
be calculated for any value 
of the reading on the 
gauge. 

Theeffect 
fi of  cen- 
|| trifugal 
force on 
the levers 
attached 

to the 
pulley P 
must 
eliminat- 





be 








” revs. per min, 


at 


Horse 


Minutes 1 


the cable will be reduced to a minimum, so 
that the risk of accident will be small.— Lon- 
don Times. 
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The Measurement of Power. 


By Tuomas Gray, TERRE ITAute, IND. 


(4 Paper presented at the San Francisco Meeting of 
the Mechanical Engineers.) 


One of the most important, and at the 
same time most troublesome, problems in 
mechanical engineering is the measurement 
of the power produced by a motor or given 
toa machine. In this paper a brief descrip- 
tion is given of the principles of three forms 
of dynamometer which have been used for 
this purpose with fairly successful results. 





of the locomotive, and which is of sufficient 


I. Fig. 188 illustrates a form of dynamom- 
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ed, and 
this is 
done by 


Fig. 140. 
counter- 


2 3 4 


THE MEASUREMENT OF POWER. 


poise masse3 applied as indicated by the 
dotted lines inside the pulley. When the 
speed of the engine is known, the indica- 
tions of the pressure gauge give the means 
of determining the horse-power being trans- 
mitted at any instant. When a record of 
the variation of the resistance which the en- 
gine experiences is required, the tube Vis 
provided with a float carrying a recording 
pen, and a record drum is mounted and 
driven either by clockwork or by the engine 
itself. In cases like those of electric street 
car service very interesting and instructive 
records are thus obtained, showing the max- 
imum power required and the fluctuations 
The 
area of the rec’ rd between the zero line and 
the line drawn by the recording pen is pro- 
portional to the whole work done in the time 
during which the record is made. This area| 


of power which occur in such service. 





can be very accurately and quickly obtained 


by cutting it out and comparing its weig it 
with that of the same length of the whole 
breadth of the paper ribbon. A better 


method of mounting the dynamometer as 
energy meter is to mount a light counter 
the float and allow one wheel of the coun 
to be driven by contact with the face of adisk 
which is driven by the engine. The friction 
wheel of the counter should be on the centcr 
of the disk when no work is being trans 
mitted. In the designs of the dynamomet 
built for use in the shops of the Rose P 
technic Institute both the recording pen a 
the integrating apparatus have been incl: 
ed, but the integrator has not yet been 
tached to any of them. Arrangement « 
very easily be made in this particular for 
for checking the zero, as the thrust of R can 
be easily taken up by a collar, leaving S fr 
and thus bringing the pen and fricti 
wheel to zero. 

When the dynamometer is used to me: 
ure the work given to any particular m 
chine, P becomes the pulley driven by t! 
belt, and A the pulley of the machine. TT! 
cross bar J is clamped to the pulley, and t 
action is the same as that just described. 

II. Another form of dynamometer whic! 
has been used with good results is 
lustrated diagrammatically in Fig. 139. In 
this case let A be the driving and B the driv: 
pulley. Two pulleys, Cand D, are mounted 
on a frame F/, and properly supported, so 
that they can be pulled together on the belt 
The frame EZ is supported by means of a 
plate /’ resting on a diaphragm as shown. 
The whole weight of the frame, together 
with the weight of the deflected belt, should, 
however, be independently supported, so 
that a change of length of the belt while 
running does not affect the indications. 
The water under the diaphragm transmits 
any change of pressure on the plate F' to thi 
pressure gauge, which, as in the case abov 
described, may be of any ordinary form if a 
record is not required. When a record is 
required a similar method to that described 
in connection with Fig. 138 may be adopted, 
and a mercury column gauge is actually 
used on the instrument under consideration 
The lower belt being supposed the driver, it 
becomes tighter and the upper slacker as tlie 
power increases ; thus greater pressure is 
thrown on the plate #. This, however, docs 
not sensibly change the positions of the pul 
leys or the deflections of the belt, which 
must be stretched sufficiently to prevent tlic 
upper half of the belt becoming slack when 
the maximum power is being transmitted 
This apparatus may be standardized stati- 
cally by placing a weight on the belt above 
the pulley D, but when possible it is better 
to standardize it by causing the machine to 
do a known or measured amount of work 
In many cases this can be readily done by 
means of a brake. In the case of electrical 


7 





machinery a definite increase of work may 
be obtained and 
measured electri: 
ally. 

1 A part of a di: 

\ gram of work 
taken from a tes! 
of the Terre 
Haute Electrical 
Street Railway is 
given in Fig. 14( 
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| This diagram is interesting as showing th: 


extremely rapid variation of the powe: 
which the engine was called upon to delive: 
and the promptitude with which the call wa 
responded to by the belt. Variation of spec¢ 

is not taken account of here, as no separat 

time marker was placed on the apparatus 
The time scale marked on the diagram is 
therefore to be taken as simply the averag: 
speed of the paper. The diagram her 
shown is similar to the remaining portio! 

which contains the record of a complet 
day’s work, and is therefore of considerab! 
Jength. 

III. Perhaps the most interesting of th 
dynamometers here described is that th 
principle of the arrangement of which is illu 
trated in Fig. 141. In this figure, B repre 
sents the belt which is supposed to be driv 
ing the pulley A. Bearing on the belt and 
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just clear of the pulley two measuring 
wheels Cand D are fixed. These measuring 
wheels communicate their motion to two 
counting Wheels H and J, one of which, H, 
carrics a dial, while the other carries a point- 
er A. Both the dial and the pointer are 
turned in the same direction, so that, if both 
pulleys Cand D make the same number of 
turns, the pointer A and the dial H turn at 
the same rate. When the belt is called on to 


transmit work, however, the tight side of 
the belt runs faster than the slack side, on ac- 
count of its smaller section. What is com- 
monly known as the elastic creep of the belt 
is increased, and hence one of the pulleys 


makes a greater number of turns per minute 
than the other. Either the dial or the 
pointer goes ahead, and the rate of gain is 
proportional to the rate of working, while 
the total gain in any time is proportional to 
the total work done in that time. This dy- 
namometer, as it has been made for labora- 
tory use, has provision for adapting the dis- 
tance between the pulleys Cand D so as to 
fit any size of pulley A up to six feet diam- 
eter. The whole is mounted on a shaft, 
which, when the machine is in use, forms a 
continuation of the driven shaft, while #’ C 
and (| D are carried by arms which allow 
the counting wheels to be placed at different 
angles apart on the driven pulley. The ob- 
ject of this is to enable the gradual increase 
of speed of the belt as it passes from the 
slack to the tight side to be illustrated. In 
this particular dynamometer there is a 
double worm and gear reduction between C 
and J, and between G and H, which causes 
2.500 turns of the counting wheels to give 
one turn of the dial and pointer. One per 
cent. of creep thus causes the relative motion 
of the dial and index to be one turn for 250, - 
000 turns of the wheels C and D. With 
wheels 1 foot in circumference, and a belt 
speed of 5,000 feet per minute, which is 
nearly the actual case for one of our dy- 
namos, we get one turn of the index on the 
dial in 50 minutes. Full power gives con- 
siderably more than this, and therefore for 
continuous working the speed of indication 
is fast enough. For a power indicator with 
slow speed belts the reduction is too great, as 
in this case it should be possible to measure 
the work done in one minute accurately. 
For such purposes it is intended to put on a 
steady deflection indicator worked by the 
counting wheels. Suppose, for example, an 
axis driven by C F'and carrying a wheel 
turning with the shaft, but free to move 
sideways. Let this wheel run in contact 
with the face of a disk driven by D G. The 
wheel will move to the position on the disk 
where there is no slip, and it can therefore 
be made to turn a poiater and indicate the 
rate of working at any instant. 

No attempt has been made to give details 
of construction. The object has been simply 
to point out the principles on which these 
dynamometers act; any one wishing to use 
similar d vices will readily supply the details 
of construction suitable for his particular 
I have to express my obligation to 
my coll-ague, Prof. Ames, without whose 
assistance in preparing the diagrams I could 
not have found time to present these papers. 

——__+>e —_—_ 
Parallel Swing Cut-off Saw. 


case, 


We present with this, engravings showing 
and 
swinging cut-off saw, which is so made that 


the construction operation of a new 
the saw advances in a straight horizontal line 
instead of in an are of a circle as usual, thus 
making it possible not only to use a consid- 
erably smaller saw than would otherwise be 
possible, but making the machine available 
for other purposes also, notably for dado 
purpose a suitable 
head is furnished for the machine. 


work, for which dado 
One ad- 
vantage of this machine for dado work is 
that the work is always ia plain view, which 
ot the case where the head is under the 

ul worked. 
he head, as illustrated, consists of two 
iss flanges, provided with scoring knives, 
hich can be adjusted to compensate for 
ar, and with interchangeable routing cut- 
rs to correspond to the width of the grooves 


adapted to use on any other machine suitable 
for such work. 

The principle of the construction of the 
machine, by which the saw or head is ad 
vanced in a straight line, is shown by the ac- 
companying diagram. Lines A A’ and J? B’ 
form the diagonals of the rectangular paral- 
lelogram A BA’ B. 


So long as the diago- 


B 











VAN 


i 


nals bisect each other, the lines joining their 
extremities will form a rectangular parallelo- 
gram the variation in the 
angles formed by the intersection of the 
diagonals. If now the point A’ be fixed in 
its position, and the point B be constrained 


irrespective of 


to move ina straight vertical line B A’, the | 


point B’ will of necessity follow the hori- 
zontal line B’ A’ C. 
In the machine the line B B is the main 





This head is, of also 


be cut. 


course, 


frame connecting the saw arbor B and the 








overhead shaft B. The lower half of the 
diagonal A A’ isa link swinging ona fixed 
pin A’. The overhead shaft is carried in 
boxes, which are fitted to slide vertically in 
guide ways, and the saw arbor is thus con- 
strained to move in the straight horizontal 
line B’ C. 

The height at which A’ is fixed is variable 
by means of a hand-wheel and screw, thus 
making the height of the saw above the table 
variable. 

The overhead shaft should, of course, be 
from a_ shaft 
height, so that the belt will not 
with the vertical motion. 

The maker of the machine is P. Pryibil, 
498-510 West Forty-first street, New York. 
— aa 
Pattern Making. 


driven placed at the same 


interfere 





By P. S. DINGEYy. 
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DOUBLE-BEAT VALVES. 
The object of double-beat valves is to ob- 


tain a greater passage for the steam or water 





PARALLEL SWING CuT-OFF SAW. 


|than can be had with single-beat valves of 
the same diameter and lift. They are some- 
itimes called ‘‘ Cornish’? double-beat valves; 
| this may be due to the fact that they are 
| 


| used in all 


large pumping engines made in 


the county of Cornwall, England. 
There are many of these 
some being designed for pumps, and others 


ty pes valves, 


|for engines. One that is suitable for pumps 


is shown in Fig. 24, page 6, while Figs. 25 


The pump valve has gun metal seats 
inserted at a a and b Bb, but in Cornwall 
the ‘* Bal Cap’ns ” (mine managers) favor tin 


gines. 


seats. 

The valve and cage in Fig. 25 are usually 
made entirely of gun metal. Fig. 26 is a 
half section and a half plan of Fig. 25, and 
it is proposed to make these two patterns as 
shown in Figs 27 and 28. Some exceptions 
may be taken to this way of making them, 
preference being given to solid patterns, with 
core boxes for coring out the inside. This 
latter method would certainly give much 
stronger patterns, but by constructing them 
as shown the amount of work in the foundry 
would be considerably reduced by not hav- 
ing any cores to make or set, except those 
for lightening the upper part of the valve 
cage at cc. However, should the pattern 
appear not strong enough for constant use 
(though it probably would be under ordin- 
ary circumstances), a metal pattern might be 
made from the wooden one, double shrink- 
age and finish being allowed on the original. 
By referring to Fig. 27 it will be seen that 
the pattern for the valve cage is parted at dd 
for the convenience of molding, it being in- 
tended to mold it ina three-part flask, allow- 
ing one part of the pattern to be drawn in an 
opposite direction to the other, as indicated 
The seats should be cast down, 
to insure perfect surfaces. The four side 
pieces which divide the four openings should 
be mortised firmly into the upper ring, and 
two dowel pins glued and driven down 
through into each, as represented by dotted 
lines. The 
pieces are not secured to the lower part, but 


by arrows. 


lower ends of these four side 
doweled together for parting. 

It will be well to give the upper ring 
plenty of draught on the inside and outside, 
for as it has to be turned and bored it will 
not affect anything by so doing; also give 
the four side pieces plenty of taper—it will 
make a wonderful difference in the molding. 

Figs. 29 and 30 are two views of the core 
box for coring out the upper ring, and the 
print to reacive the segmental cores from this 
box is shown at ff. 
to be secured in place by nails. 


have 
In Fig. 26 
it will be seen that there are small bridges at 
gg, Which are formed in the core box, print 
Jf being a continuous ring. In Fig. 27, A 
represents one section of the mold; at  pres- 
ent it is the top, but it will become the bot- 
tom, as the mold must be 


These cores will 


‘** rolled over ’’—as 
the molders say—in order to cast the faces of 
After lifting off A, that part of 
the pattern having the ring and four side 


seats down. 


pieces attached is drawn out, and the cores 
set in the part of mold just lifted. It is op- 
tional on the part of the molder whether he 
puts on top A again before rolling over the 
mold, or rolls it without doing so; it is 
probably safer to put A on again, as it will 
support the while turning over. 
When this is done, section B of the mold is 
lifted cff, and the remaining part of the pat- 
tern is drawn out, 


center 


The pattern for the valve (Fig. 28) is also 
made to leave its own core, like the cage, 
and is built up with segments; it is parted at 
e, one part being turned to fit into the other. 
The upper arms are made fast, but the lower 
ones should not be fastened in; the reason for 
this will appear later on. This valve pattern 
is parted at ¢ for the same reason as the cage 
pattern in Fig. 27 is parted at dd, that is, for 
convenience of molding, but the process of 
drawing these parts of the pattern differs 
from that in Fig. 27. The upper and lower 
part of the valve cage were drawn in oppo 
site directions, as was explained, but the 
upper and lower part for the valve will be 
drawn in the same direction, 

The valve is molded and cast in the same 
position as shown in Fig. 28. After the cope 
is taken off, as represented, the pattern as far 
as the joint e can be drawn out, after which 
the cheek # may be lifted, allowing the 
lower part of the pattern to be drawn also, 
and leaving the loose arms behind. Before 
these arms can be taken out, the cheek # 
and cope must be put back in place, and the 
whole mold with the bottom F’rolled over. 
Then Fis taken off in order to draw out the 
arms; the joint of F’runs along line & to /. 





and 26 are two views of one suited for en 





These two patterns being completed, let us 
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start in on the pump valve in Fig. 24, which 
is shown opened, the passage of the water 
being indicated by arrows. 

Figs. 31 and 32 are two views of the pat- 
tern for the stationary part (, and Figs. 33 
and 34 for the valve D, which lifts up and 
down on the seats a a and } 6 in Fig. 24. 

Fig. 31, like Fig. 27, 
way to that shown; this is done in order to 


is cast the opposite 


The ring 
the four 
The center guide P is also made 
that it with the 
drag section of the mold. Fig. 31 represents 


get the valve seats free from dirt. 
M is 
wings. 


loose, but V is fastened to 


loose, so can come away 
this section of the mold taken away, but P is 
left behind for the sake of explanation. The 
four wings and the part V of the pattern are 
now ready to be drawn out of the sand, and 
this the 
cores out the center guide R (Fig. 24) should 
be set and tied down in the drag or lower 


being done, round end core that 


section of the mold, and as there is no other 
place for the vent to be taken off, it will 
have to come off through the bottom, the 
bolt hole being drilled. 

The reason for setting this core now is to 
save lifting off the middle after it has been 
rolled over onto the drag with the cope, for 
it is clear that if this round end core was 
not the middle 
the drag, that the core could not then be 
located, 


set before was set onto 


The reader must now imagine the whole 
mold to be turned over in the position in 
which it with the 
taken off; he will then see that it is only re 
quired to draw the loose ring WM out, and 
close the cope to complete the mold. 

As to the valve D, a glance at the two 
views of the pattern in Figs. 38 and 34 will 


will be cast, and cope 


show that there is much less work about this 
pattern and the molding than the one just 
Like the other style valve, it is 
cast in the same position as shown in Fig. 338, 


described. 


and the pattern is made in two parts, coming 
apart at zz. The four arms seen in Fig. 34 
are half-checked together at the center, and 
four corner pieces glued in, to form the hub. 
These arms are let into the ring at ss, 8 8, 
Fig. 34. 
in Fig. 33 at? 7, 
casting is bored out at that place there will 


The projection on the inside, seen 
is made, so that when the 


be a clearance for the wings in much the 
same way as in the counterbore of a cylinder 
where the piston runs over. 

There are six ribs on the outside, which 
are numbered in Fig. 34. They are intended 
to prevent the valve from springing. The 
molding of this pattern is similar to that in 
Fig. 28. 

In many cases the best way to explain how 
a pattern should be made is to describe the 
manner of parting the mold. This is the 
plan that the writer has partly pursued in 
this article, the make it 
clearer as to the way of constructing the pat- 


purpose being to 
terns than otherwise could be done, though 
to very many the AMERICAN 
Macuinist a glance at the illustrations will 


readers of 


be all that is needed in order to understand 
the way in which the patterns are made. 


a ae 


Literary Notes. 





A MANUAL OF THE STEAM ENGINE. Part 
Il. Design, Construction and Operation. For 


Engineers and Technical Schools (Advanced 
Courses.) By Robert H. Thurston, A. M., LL. D., 
Dr. Eng’g.: Director of Sibley College, Cornell 
Universitv; Formerly of U. 8. N. Engineer Corps; 
Past President Am. Soc, Mech. Engrs.; Author of 
‘A History of the Steam Engine,’’ ‘* Manual of 
Steam Boilers,” ‘* Materials of Engineering,” etc., 
etc. 


This the Manual of the 
Steam Engine is, in some sense, an independ- 


second part of 


ent work, The first part, which has been 
noticed in a previous issue, may be consid 
ered as a brief summary of the purely scien- 
tific side of the subject ; the second part is 
intended to present the later and more usu- 


In the | MANUAL 
preparation of this work the author’s aim | seiciaiaas 
has been to provide suitable instruction for| This is a small book containing plain rules 
graduate students in mechanical engineering | and directions for cutting all kinds of screws 


—men who have completed the somewhat}|on all kinds of lathes, illustrations being 


OF SCREW CUTTING. By 
Fifth edition. Revised. 


tracts ; finance, costs and estimates. William 


extended and purely professional course of | used wherever needed to add clearness to the 
late years taught in Sibley College, at Cor-| matter treated, and tables being given for 
nell University, and who have, either with | reference. The book is written 


| convenient 
or without a period of intermediate profes-| by a machinist for machinists’ use, and 


Fig. 27. 
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ally practiced methods of design, construc- 


tion and operation of the engine, as based | 


upon the technical knowledge and the pro- 
fessional experience of contemporary special- 
The various chapters treat on the 
valves and valve 


ists. 
design of the steam engine ; 
regulation, governors; ftly-wheels ; 


and 


motion ; 
inertia effects ; 
operation, care and management ; engine 


construction erection ; 


and boiler trials; specifications and con- 


‘of the 
‘John Wiley & Sons, 53 East Tenth street, 


There are 
course of higher character and more exten- | forty pages, 53x34", flexible cloth binding. 
sive range ; for this purpose the book is well | Published by 8. Woodberry & Co., Boston. 
adapted, and its usefulness in the class room | Price, 30 cents, 

will undoubtedly be appreciated ; but for| —— 


sional practice, entered upon a post-graduate | should prove useful to them, 


office use, or in the hands of practical men, | 


The price | the 


We have received a copy of the Report of 
it may prove to be disappointing. 
book is $7.50, 


‘Special Committee on Prevention of 
It is published by | Smoke” in St. Louis. This committee con- 
lsists of Messrs. E. D. Meier, William B. 


New York. | Potter, Robert E. McMath, and C. E. Jones. 





It goes into the subject of smoke preve:tioy 
quite thoroughly, and will no doubt proye of 
great value, not only in St. Louis, | 
other places as well where the mat 
smoke prevention is of importance. 
pamphlet reviews what has been done i), {}a; 
way in other cities, and makes recom «y(a 
tions of a practical nature for the gui 
of steam plant owners and engineers 4p 
for city authorities who may have the 1 t{¢; 
to deal with. 


THE METAL WORKER ESSAYS ON } SE 
HEATING. : 
This is the second edition, revised an! ep. 

larged, of a series of essays which yer 


originally published in The Metal W 
and met with a favorable reception owi: rt, 
the comprehensive way in which they (0 
ered the subject of house heating by thy 
various systems in use. The present volume 
contains all that was in the first editi: 
gether with selections from the lett if 
criticism called out by the publication ; 
essays in serial form. To the collection t!).1 
is also added a chapter entitled, ‘‘ Pi 
tioning Radiating Surfaces,” written by 
John J. Hogan. The book is practical, 14 
will prove very useful to all who have to ‘io 
with arrangements for heating and vent!\,1 
ing houses. It is published by David \\ jl- 
liams, New York. Price, $3. 

ae -cn 


LETTERS FROM PRACTICAL MEN. 





The Trolley Wire. 
Editor American Machinist : 

Your correspondent—Cecil P. Poole, ic 
trical Engineer—in your issue of June 16, 
shows himself such an adept at black guard 
ism that he will, so far as I am concerned. 
have the field to himself. He asks me to 
substantiate statements I did not make, snd 
hangs me up without an alternative as sure 
to ‘‘disclose a lamentable ignorance or wil|ful 
desire to misrepresent.” 

Mr. Cecil P. Poole, Electrical Engineer, 
cannot, perhaps, see that anything is 
“dangerous” except that it is sure death, and 
probably would rather relish shocks that kill 
“horses or other inferior animals,’ which 
shocks do not, to him, appear ‘‘ dangerous 

I have nothing further to say except to 
advise Mr. Poole to watch the accounts in 
and from the daily press, with a view to 
learning things he does not appear to know, 
notwithstanding his ‘‘position to get at facts.” 
In addition, it might be recommended to him 
that the ability to call names is generally 
considered a vulgar acquirement, the prac- 
tice of which is usually resorted to only when 
argument fails. I am truly sorry that things 
appear ‘‘disgusting” to him. J.H 


Self-oiling Bearings, 
Editor American Machinist : 

I noticed a statement in a recent number of 
a trade journal that it was not safe to depend 
on a self-oiling box, but to oil from a can 
every day. This is looking backward to my 
old apprenticeship days, when it was my) 
pleasant duty to oil up line and counter 
shafts. While never laying any claim to 
being an extra good cub, still, my aim always 
was to do exactly as instructed, but I well 
remember several difficult oil holes that could 
only be reached by the most artful handling 
of the can, and then only at the expense o! a 
large waste of oil, some following the laws 
of gravitation and dripping, or, more proper!) 
speaking, pouring down on Jim on the |! 
lathe, lubricating his jaw to the extent that 
probably his counter would be skipped on 
the following morning rounds, 

Now the adoption of self-oiling bearin 
especially on overhead work, means less | 
bility to accident to attendants, less trou! le 
to the foreman watching the oiler and tie 
oiled, better lubrication in every sense of | 
word, economy both at oil tank and coul 
pile, and last, but pot least, cleanlin 
There is acertain feeling of safety that thins 
are going to run cool all day with their u 
that the old }-inch oil hole bushed down 
is less, with the accumulation 
cheap oil and dust, could never furnish. 

I say cheap oil, for it is generally the c: 
that where a material so wasted as oil is, t 


or even 
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tendency in the office is to furnish cheap 
les. 
here are several points as to the kind of 
oi! to be used on different kinds of bearing 
maierial. Never use lard oil in self-oiling 
babbitt bearings; they don t affiliate, although 


they will sometimes ‘‘speak as they pass 
by '; use sperm oil made from a fish, and 
not cotton seed, and thin it with coal oil, 


using about 14 pints to one gallon of oil; this 
keeps the oil channels clean, and insures a 
free distribution of the oil. Use lard oil on 
bronze or cast-iron, but the addition of coal 
oil—one quart to one gallon—helps to keep 
thins contented. 

\void the use of wicks, as they are treach- 
erous; better use chains or rings for distribu- 


To return to the ‘‘oil-every-day” way, I 
would say that we have a 21%" shaft, about 
300 feet long, running in self oiling bearings, 
74 feet centers, that has run for nearly eight- 
een months without the addition of an ounce 
of oil in a single bearing, and we are going 
to run it another eighteen months if present 
indications are to be trusted. While the oil 
is a little thicker in the cellars than when 
first put in, it flows readily to all parts of the 
bearings, Which are always cool. That shaft 

ild-rolled iron; bearings ring oiling, four 
diameters long, and the oil sperm and kero- 
sene. 

Feeling perhaps that the solidified oil man 
might be antagonistic should nothing be said 
about his 
“dope,” would 
say that a very 
neat way for 
supplying bear- 
ings with the 
same came to 
my notice the 
past week. I 
think the de- 
vice is patent- 
ed, however. 
A cylinder 
about 8” diam- 
eter by 80” long 
is fitted with a 
piston; the up- 
per end of the 
piston rod car- 
ries a pivoted 
arm, which can 
be weighted as 
desired. A pipe 
or pipes lead- 
ing from bot- 
tom of cylinder 
throughout the 
shop, terminat- 
ing at the dif- 
ferent bearings 
and supplied at 
each bearing 
with a cock to 
regulate the 
amount of feed. 
Fill the cylin- 
der with the 
, add 
enough weight 
to arm to force 
the grease to 
the furthest 
bearing, and 
reguiate with 
the cocks allud- 
ed to. There 
are no springs 
Or vaives to get 


grease 


out of order, and, as the loquacious dopeman 
can how furnish (and is perfectly willing to) 
a material that will not melt in a cupola or 
that will not congeal encased in ice, it should 
The device 
spoken of has been in use through the past 


flow nicely in any temperature. 


W r, and has caused no trouble. 
‘* GRANGER.” 





2 sae 

st about this time of year the daily 
papers are occupied with descriptions ot 
Piices Where the tired worker can sojourn 


tuple of weeks at a cost of two or three 
lred dollars. Probably a little more at- 
ion to the matter of showing where the 
hanie who works for fifteen or eighteen 


dollars a week could afford to spend two | water meters were used, one on each side, in 


weeks of the summer would interest a far} 


larger proportion of the readers of these pa- | 


pers. We commend this to their attention. 
<> 
Master Mechanic Convention Notes. 





During the convention the Schenectady 


erally by the members. 


ten-wheeler, cylinders 20’ and 30x26", driv- | 


ers 5 feet 10” 
108,000 pounds; total weight 141,000 pounds. 
Another was a twelve-whceeler with cylin 

























RADIAL DRILL PREss. 


ders 20" and 29x26", drivers 4 feet 3 
weight on drivers 116,800 pounds ; total 
weight 138,000 pounds; and the other a mo- 
gul with cylinders 20" and 30x26", drivers 
4 feet 11", weight on drivers 114,500 pounds; 
total weight 132,500 pounds. 

The supply men were in full force, as 
usual, almost everything being on exhibition 
that is used in the mechanics of railroading. 

An excursion was made to the Schenectady 
Locomotive Works, which was much enjoyed 
by the visitors. 

‘In the tests for water used, made by the 
committee of master mechanics, in getting at 
a comparison of the efficiency of compound 


and simple locomotives, two ‘‘ Thompson” 





; foreman 
Troy & Boston Railroad, 


| the suction re. 


in the cab was 


by a 2’ pipe, 


| for measuring the steam pressure. 
| this should be called a 
Locomotive Works had three compound lo- | 
comotives side-tracked, which were seen gen- | 


of measuring 


ig nothing very 


vention of something better. 


ae 


worked at it. 
blacksmith 


Starbuck 
eight years, 


He was a regular writer for the 


of reading and 


connected with 
and by this 


» vacuum Was measured. 
An Edson recording gauge was employed | 


Just why 


‘novel method” is not 


The pop valves were found to waste about 
One of these was a/ 168 pounds of steam per minute when blow 
shows their efficiency to reduce 
diameter, weight on drivers! pressure in a very satisfactory manner. 


the quality of 


steam were not very satisfactory for this pur- 





satisfactory for 
; there is ample room for the in 


J. Bowditch died recently at Troy, 
"., atthe age of 71. Mr. 
by trade, and one of the best 
He was for some 
for the (then) 
and for a long time 
3rothers, of Troy. 
the position of | 
foreman of the State repair shops at Cohoes 
Troy 
Times, his writings demonstrating a wonder 
research, Per 








Bowditch was 


| : 
}sonally he was companionable in every re- 
| spect, kind hearted and charitable, and will 


be missed by a large circle of friends 
a 
The rain-making experiments have not 
proved the success of the plan ; nature ap 
pears to object. 
———- *<be — 
Radial Drill Press. 





The accompanying engraving is of a radial 
drill press which has been recently brought 


out by the Lodge & Davis Machine Tool Co., 


Cincinnati, O. It belongs to that class of 


such machines in which the column is fitted 
fover a stump, which is attached rigidly to 


the bed-plate, the stump and column being 


}in this case unusually large, to obviate the 
|tendency to spring when heavy work is 


being done at the extremity of the arm. 

The vertical driving shaft is placed in the 
center of the column, and receives its motion 
through a pair of miter gears from the cone 
pulley shaft. The bracket carrying the bevel 
gears which slide on the vertical shaft is at 
tached to the swinging arm, and traverses in 
a slot provided in the rear of the column, 
Through this slot projects a short shaft 
driven from the inside bevel wheels carrying 
a pair of sliding spur gears of different di- 
ameters, engaging alternately with the gears 
on the back shaft shown in the rear view of 
the drill 
the speeds is made quickly, and at the same 
time the driv- 
ing gearing is 


sy this arrangement the change of 


close to the 
spindle. The 
entire internal 
driving mech - 
anism is acces- 
sible from the 
outside, and 
can be taken 
apart without 
taking down 
the drill, 

The thrust 
bearing of the 
drill spindle, 
the column and 
the elevating 
screw denoted 
by letters A, B 


a and (are pro 


vided with the 
Ross patent 
anti-friction 
ball bearing, 
w hich dimin 
ishes the fric 





tion toa great 
extent, and 
avoids the oil 
ing and cutting 
in these bear- 
ings. The 
swinging arm 
is very rigid, 
and is. raised 
and lowered by 
power. 

The drill head 
has an extra 
large bearing 
ontheswinging 
arm, and is 
furnished with 
the builders’ 
jyuick-return 
motion, well 
known from 
their line of upright drills. These drills are 
furnished with double friction countershatts 
arranged for tapping, and are made with 5 
and 6-foot arms. 

eS 

The fifteen-inch aerial torpedo thrower, 
now being introduced as a British service 
weapon for coust defense, resembles in ap 
pearance a powder gun, having the axis of 
its trunnions at or near the center of gravity 
of the barrel. 

_ 

‘ Reading Deal ” 
has decided upon another rise in the price 


The coal combine—or the 


‘f anthracite. We only mention this as being 


| quite in accord with the nature of things. 
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The Master Mechanies at Saratoga. 

We gave, last week, the brief reports per- 
mitted by our space of the proceedings of 
the Master Mechanics assembled at Saratoga. 
To have given the proceedings in full would 
have required all the space in two or three 
issues of the AMERICAN Macurntst. Still 
our report gave such a synopsis of the lead- 
ing features of the convention as to enable 
fair conclusions to be arrived at. 

The Master Mechanics Association 
been in existence about twenty-five years, 
and it is, today, one of the very foremost 
in the world founded on a 
knowledge of mechanical matters. Its mem- 
bership is made up of men who have learned 
their lessons in the exacting school of prac- 


has 


associations 


pay tribute. When such men meet together 
in convention, the practical side of every 
question brought up is the prominent side. 
This is not saying that they are not educated 
—the majority of them self-educated—in the 
theory and the probable science of matters 
that come before them, but all this gives 
way to practice. The great mechanical in- 
terests of railroad operation—the questions in- 
volved—only become scientific facts through 
the testimony of every-day practice. Their 
experience has taught them to use theory 
for what it is worth, and for no more. Not 
to despise it, but, truth to tell, to distrust it. 

The master mechanics of to-day are not the 
master mechanics of twenty-five yearsago, who 
were men possessing an amount of executive 
ability sufficient to enable them to exercise 
good judgment in hiring and discharging 
men, and such a general knowledge of me- 
enable them to meet the 
ordinary emergencies that were likely to 
beset them. And it required no mean ability 
to do this with the resources at hand. 

The old-time master mechanics have surely 
gone, and in their places have appeared’ men 
who deal with greater problems in the light 
of greater knowledge—men who use theory 
and science in a guarded way, and when 
approved by practice. The master mechanic 
of to-day, like his prototype of a few years 


chanics as would 


ago, is a man who puts practice to the fore, 
practice with a 
knowledge of the practice of others. His 
science is reconstructed every day, if it ap- 
pears at all necessary to reconstruct it. The 
master mechanic of to-day is a man intrusted 
with great practical responsibility in the 
mechanical matiers of railroad operating, 


but he tempers his own 


and he realizes that it is better to go slow 
than go wrong. It is, therefore, not strange 
that at the Saratoga meeting the practical 
side of every question presented was the side 
that received the most consideration, or bet- 
ter, perhaps, the practical side of every 
question was the one that was turned to the 
light. 


This was particularly noticeable in the 
discussion of compound locomotives. 

It is but a short time since compounding 
has received attention railroad men. 
The utility of the compound condensing en- 
gine had been strongly disputed, and the war 
against non-condensing compounds had been 
more fierce This was about the status of 


the case When compounding was introduced 


from 


on some of the railroads of Europe; it had 
been settled that compound condensing en 
gines were valuable in an economical sense, 
but the advocates of simple cylinder engines 
had by no means, and have not yet, given up 
their contention that there could be no econo- 
my in a compound non-condensing engine. It 
is the trial of these very same non condensing 
engines on railroads that brought out, at Sara 
toga, what was probably the most interesting 
discussion that was ever had by a body of 
mechanics in this country. This discussion 
developed this fact, at least, that master me- 
chanics had become masters in debate; that 
they did not require any one to supply them 
with words, or tell them how to put them 
together. 

A committee of master mechanics had been 
appointed to report upon compound locomo 
tives from tests actually made, and this com- 





mittee presented a report involving an im- 


tice, to which all theory and all science must. 


mense amount of labor. It was the consider- 
ation of this report that affurded an opening 
The 
committee did not put an exaggerated esti- 


for the able debaters of the association. 


mate on its work, and evidently expected it 
to be criticised by those who had superin- 
tended the operation of compound locomo- 
tives on the roads under their charge mechan- 
ically. 

It may seem at first thought, even to me- 
chanical engineers, that the settling of the 
question of the economy as between a simple 
and a compound locomotive would be an 
If the determination of this 
was between two stationary steam engines 
used for ordinary purposes the matter would 
be comparatively simple; but the difficulties 
of determining the comparative efficiency of 
two simple locomotives is nearly insurmount- 
able. In point of fact, the actual economical 
performance of a locomotive working under 
any conditions has not yet~ been determined 
to that degree of exactness that give to the 
conclusions any of the value of scientific 
When it comes to comparing the 
efficiency of two engines, one a compound, 
the difficulty can hardly be over-estimated. 

Some of these difficulties may be briefly 
stated: The run must be made under the ordi- 
nary requirements of every-day work. Consid- 
ering this, it will be seen that the coal must be 
used as it is used in common practice, and this 
means an ‘‘estimate” at stopping and starting 
that may be wrong to the extent of a large 
percentage, 
locomotive 


casy matter. 


exactness. 


considering the capacity of a 
fire box. This is one way in 
which the ‘‘estimates” may be widely astray. 
Then the power must be measured if that 
plan is adopted, and with the speed of a run 
varying from nothing to the maximum this 
is no easy matter; in fact, itis a very difficult 
matter. 


It is for comparatively short intervals of 
time that these calculations must be made, 
and the probable errors—one of which cannot 
be calculated upon to counterbalance, in any 
degree, the other—lead to a distrust of such 
amethod. But even if this was admitted as 
satisfactory, it would cover only one set of 
conditions that might be varied on every run. 
This has led to the very unsatisfactory ex- 
pression of ‘‘ train mile,” and the like. 

It might seem that the proper way to 
measure the efficiency of a locomotive was 
by the water used per horse-power developed. 
This is fairly susceptible of measurement, 
but with the present practice of ‘‘ picking 
up” water an element of difficulty is intro- 
duced. But assuming that the water used 
could be accurately measured, this does not 
cover the question as between simple and 
compound locomotives, not even if the power 
developed be accurately measured. For the 
advocates of compounding claim that the 
more desirable effect of the exhaust is re- 
sponsible for a good deal, or all, of the ad- 
vantages of the compound over the simple 
locomotive; that is, that the easier exhaust 
of the compound makes the boiler in effect a 
larger one, in that steam is generated with 
less waste of fuel. There is reason in this, 
because it is well known that, measured by 
ordinary practice, the locomotive boiler is 
overworked, and that by the sharp Jifting 
character of the exhaust from the cylinders 
of the simple engine the fire is destructively 
disturbed. 

There are, it must be admitted, two diver- 
gent opinions, one being that by the saving 
of steam in the cylinders the boiler is made, 
comparatively, larger, and hence is worked 
with better economy. Another is that there 
is no appreciable saving in steam in the 
cylinders, but that the way it is used brings 
about economy in its production. 

The foregoing are only a few statements of 
the difficulties in the way of a comparative 
test of compound and simple locomotives. 
To these might be added the opinions that 
compound engines should be made for spe- 
cial rather than for general purposes, and the 
consequent reason for compromising for the 
variations incident to railroad traffic, and, per 
contra, that no allowance should be 
made; also that there are differences in the 
boilers of the two types of engines, and vari- 


such 





ous other differences. Altogether it is no 





wonder that the committee failed to arri 

a definite conclusion, and that the spicy 
cussion was evolved. It was in every 
good for the interests of railroads, and « 
neers generally will find the full discus 

of compounding by the master mechani: 
teresting reading. 

—— > ee 


The recent accident on the Pennsyly 
road near Harrisburg, by which twelve | 
ple were killed, will be rather a rude awa 
ening to those people who have suppo 
that this road, about which so much has ly 
said since the accident the New Y, 
Central, was entirely safe from rear end 
lisions. 

It is shown that, after all, the correct wor 
ing of railroads must ultimately depend uj 
the fidelity, the intelligence and the vigilan 
of men, and that, even with the best of ¢ 
vices, there is always some one in whi 


on 


powcr it is to sacrifice the lives of pass 
gers. 

An engineer pulling the second section 
an express train upon a road upon whi 
block signals are used will naturally run a 
the more confidently and rapidly on that « 
count, for, seeing the signals set clear abes 
of him, he will consider that he has the righ 
to assume that the track as far as the end | 
the next block is clear, and that he can ru 
over it as fast as the schedule will permit 
For this reason there is all the more necessit 
either for a perfect automatic system, or, i 
the absence of this, the most strenuous vigi! 
ance on the part of those in charge of th 
towers. It man who mac: 
the mistake of letting the train into a sectio: 
before receiving notification of its 
cleared by the preceding train was young 
and rather inexperienced, but it ap 
pears that the same mistake had been made bx 
fore. There are devices which absolutel 
prevent this thing being done, the signal b« 
ing absolutely blocked until the operator a 
the next tower unlocks it. 

Another thing which prominent] 
brought out by this accident is that rea 
brakemen sent out to protect the rear of thei 
standing trains should not consider the cal 
of the engineer to come to the train to be an 
imperative one, but merely as an announc 
ment that he is ready to go ahead, and that 
the brakeman can therefore come in as soo 
as the conditions of safety to the trains wil! 
admit of his doing so, and, where a follow 


seems that the 
bein g 


also 


is 


ing train or sec’ion is due in one minute 01 
less, as seemed to be the case in this ir 
stance, he should, of course, maintain his 
place in the track, regardless of whistle calls 
until the following train has come up and 
been stopped. Experienced railroad men 
know all about these things, of course, but 
experience shows that they will neglect wel! 
known precautions and assume risks especial! 
ly forbidden. It is done every day and o1 
nearly every train, the wonder being that 
we do not have more accidents instead 0! 
fewer. 
Se eee 

One of the anomalies of our present civil! 
zation is the apparent unconcern with which 
a community will arrange to turn its sewag: 
containing the most filthy, repulsive and w 
wholesome substances, directly into its wate: 
supply, which water they then proceed to 
pump up and drink and use for culinat 
purposes, 

Just now Chicago is the most notable ex 
ample of this, its water being, it is said 
dangerously contaminated by sewers and th 
river which empty into the lake so near th 
entrance to the water works tunnel as | 
make the water simply diluted sewage. Th 
instincts of savages would teach them bette 
than todo such a thing. They would nati 
rally avoid such polluted water, and woul 
not wait for a chemical analysis to tell the: 
whether it were fit to drink or not, 

> I 

Mr. John A. Hill, of Locomotive Enginee) 
ing, sailed on Saturday, the 25th ult., on th 
‘*Ems,” for Europe, where he goes especiall: 
to study railroading as practiced in Grea 
Britain and on the continent. On the night pre 
vious to his sailing a company of his friends 
among them a number of prominent railroa 
people who had been attending the M. M 
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meeting in Saratoga, met at Duke’s Hotel, 
ir the dock, and spent a few hours in see- 
to it that he and Mrs. Hill, who accom- 
nied him, got a fair start on their voyage. 
rhere is no doubt, of course, but that Mr. 
| will see much that is interesting over 
re, and that his account of what he sees 
| hears will be interesting to his readers 
| friends. 
o—->- —_ 
One of the interesting things seen in San 
recently 
through 
arrapge- 


ncisco by the engineers wiio 
ted that city was the drawing 
streets of an immense wire cable, 
ts having been made so that the visiting 
engineers might conveniently witness the 
»roceeding. An official bulletin issued to 
them gave the following facts regarding it: 
Cable manufactured by the California 
Wire Works, San Francisco, for the Ellis 
street line; length of cable, 28,020 feet; size 
of cable, 14 inches diameter; time making, 
52 hours; net weight of cable, 72,8380 pounds; 
net weight of reel, 6,000 pounds; net weight 
of truck, 30,000 pounds; gross weight hauled, 
108,830 pounds; number of horses in team, 
60; number of men driving, 15.” 

The truck had not proceeded far, how- 
ever, after passing the assembled engineers, 
before an accident occurred, which seemed 
likely to cause some difficulty. A bolt which 
held the right forward wheel in place came 
out, and before it noticed the wheel 
came off, letting the axle drop to the ground, 
and breaking it. Owing to the great weight 
of the load it was thought best not to unload 
the cable, but to jack up the truck and repair 


the damages where it stood, which a force of 


yas 


mechanics immediately proceeded to do. 
Se 
Plans are being examined for the construc- 
tion of a railroad across the main chain of 
the Caucasus Mountains. The line will have 
a length of 100 miles, There are to be two 
tunnels, one 44 and the other 6% miles long. 
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Questions of general interest relating to subjects dis: 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet, 























(275) Machinist, , asks: Who makes 
machines for cutting veneering for berry 
A,—By writing to those who adver- 
tise woodworking machinery in our adver- 
tising columns, you will find that they make 
such machines. or can tell you who does, 





boxes? 


(276) F. T. C., East Orange, N. J., writes : 
Kindly inform me through your paper how 
to oxidize small pieces of brass. .A.—Pre- 
pare a solution of the following proportions: 
2 ounces nitrate of iron and 2 ounces hypo- 
sulphite of soda to 1 pint of water. Immerse 
the articles until the desired shade of oxida- 

m is acquired, then wash, dry and brush. 


277) J. J. M., Harvey, Ill., writes: Kind- 
y inform me through your columns if there 
sa balanced slide valve patented similar to 
those used on a locomotive; if so, how is it 
balanced, and who is the patentee? A.— 
There are a few slide valves which are 
patented, but we cannot give a complete list 
of them. If this information is of great im- 
portance to you, the best way will be to en- 
ive a patent attorney to search the record 
the patent office, and obtain such specifi- 
tions as you may desire. 


} 
i 
1 
1 
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278) H. R. C., Ware, Mass., writes: Please 
ive me facts in the following case: If with 
ziven cylinder head the screws are tight- 
ned sufficiently to balance a stress of 100 
uunds per square inch, and then steam 
cing admitted, will the screws suffer greater 
tress, or will the steam pressure have to be 
1) pounds per square inch before the stress 
n the bolts is increased ? A.—See answer 
» Question 570, in our issue of December 
‘1, 1891. 


(279) W. P. C., San Francisco, Cal., 
rites: Kindly answer the following ques- 
tion to settle an argument which arose in the 
hop and has been left for you to decide. A 
comolive with common slide valve and 
ink motion, having ;', inch steam lead —will 
this lead be changed in hooking up the links? 


| lieve a good way is to chamfer the edge a of 


link. In some engines it will increase to } or 
8 inch when the link is in mid gear. The 
reason for this you will find in our issue of 
November 20, 1886. 


(280) W. A., L. I. City, N. Y., writes: 
You will confer a great favor by letting 
me know if a vessel can be propelled by a 
fan or, in other words, by a propeller work- 
ingin the air, A friend of mine is spend- 


ing his brains, and money which he can ill 
afford. I was told to apply to you for an 


honest opinion on the subject. .4.-—It can be 
done, but unless your friend is a mathema- 
tician, and has had considerable experience 
in that class of work, the probability is that 
he is wasting his time and money, and, even 
if he succeeds, it is still a question whether 
the device will be of any practical value. 


(281) F. A. M., Orange, Mass., writes: If 
I have 100 pounds steam pressure and 250 
pounds water pressure, what will be the 
pressure in the hose at 100 feet, 500 feet and 
1,000 feet from the fire engine? A 14-inch 
pipe is attached to the end of the hose. A. 
—The pressure in the hose will depend on its 
position; that is to say, whether it lies hori 
zontally or not, sharp bends will also affect the 
pressure; even if the hose lies horizontally 
with very easy bends, or straight, we must 
know the total length of the hose and its 
diameter (which you have not given) before 
we can make the computation. 


(282) J. V. Y Boston, Mass., writes: 
Kindly inform me through your columns 
what speed can be expected from a steam 
launch 20 feet long, 6 feet beam, with an 
engine 24 inches bore, 3 inches stroke, 100 
pounds working pressure, boat of good 
model. Also what diameter and pitch of 
wheel should be used? .A.—The speed will 
depend on the form of lines, displacement, 
and on the steaming capacity of the boiler, 
of which we know nothing, and therefore 
our estimate must be considered a rough ap- 
proximation. A speed of 8 miles per hour 
will probably be all that you can obtain. 
Propeller 14 inches diameter, 24 inches pitch. 


(283) J. M., Salt Lake City, Utah, asks: 
What is the pilot of a locomotive, and for 
what purpose is it used? A.—It seems to us 
you have not traveled much. The pilot, on 
ordinary locomotives, is bolted to the front 
of the engine; it is made either of iron or 
wood, and consists of a triangular frame 
supported horizontally about 4 inches above 
the tops of the rails, and placed so that two 
of the sides of this frame reach from the 
sides of the engine to the center at the front; 
straight bars are fastened to these sides, and 
extend to a horizontal piece bolted to the 
bumper. Its purpose is, as its common name, 
‘** cow-catcher,” indicates, to remove any ob- 
stucles, such as cattle, fallen rocks, ete., 
which may be in front of the engine. 


(284) H. P., Bruxelles, France, writes: 
Kindly let me know how engineersin America 
calculate the weight of fly wheels for steam 
engines. A.— Many engineers use the formu 
las given by Dr. J. Weisbach, or Professor 
Rankine, or a modification of these formulas 
to suit the nature of the work to be done by 
the engine. The following formula is fre- 
quently used by builders, and is considered 
to give a weight of rim for a simple engine 
to suit about the maximum requirements for 
any duty except, perhaps, for rolling-mills 
and similar extreme cases. 

12,000,000 x Ax S 

D* x R* 

in which A denotes the area of the piston in 
square inches, S the stroke in feet, D the di- 
ameter of the fly-wheel in feet, R the revolu- 
tions per minute, and W the weight in 
pounds of the rim of wheel. But cases will 
be found in which wheels of but little more 
than two-thirds of the weight computed by 
this rule will be sufficient, and consequently 
much is left to the judgment of the designers. 


(285) J. E. B., Holyoke, Mass., writes: 
Kindly give me through your columns your 
opinion in regard to cutting oil ways 1n shaft 
boxes. To what depth should they be cut, 
and the reasons for deep cuts, if any? Is 
any particular direction of the cut prefera- 
ble? Can you refer me to any literature on 


W 














Rig. 2. 





Fig. 4. 


the subject? The shaft in question is an en- 
gine shaft, running ina box as indicated in 
the sketch, Fig. 1. A.—There are several 
modes of cutting oil ways in journals; we be- 


the bearing, and then cut the oil ways cross- 


each other. Sometimes they are cut as shown 
in Fig. 4, but these oil ways do not lead the 
oil to the center of the journal, and there is 
a liability of the journal heating at the 
center. In regard to depth no rule can be 
given; about 3, inch deep and 4 inch wide 
for journals 5 inches diameter and upwards 
will give satisfactory results. In all cases 
they should be deep enough so as not to clog 
up, and be effective even after the journal 
has worn a little. We have not seen any 
literature on the subject. 


(286) R. K., Columbia, S. C., writes: In 
order that you may better understand the 
questions, I give you the followiog facts. I 
was called to a cotton factory to examine the 
piston rod of a 300 horse-power engine. on 
which the engineer had found a crack. With 
the aid of a strong glass I found two cracks, 
one running around the rod in an irregular 
way; the other, about 2 inches from the first 
one, running nearly half way around. 1 
could feel the cracks with my finger nail 
when the rod was hot, but not so plainly 
when cold. I put oil on them, and le! it stay 
all night, then used a hammer to jar the 
crack, but no oil had gone in, as they seemed 
to be filled with metal from the metallic 
packing. I advised to put in a new rod, 
and keepa close watch on the old one until 
the necessary repairs could be made. Now 
what I would like to know: Is there any 
means of testing the depth of a circular 
crack in a piston rod in service? .4.—We do 
not know of any metbod of testing the depth 
of the crack. Our opinion is that in your 
case the piston rod was made of iron, and 
twisted during forging, and the so-called 
cracks were simply flaws in the surface of 
the iron. However, you did right to order a 
new rod, and not run any risk of a general 
smash-up. 2. Will putting cold water ona 
hot piston rod 33 inches diameter cause it to 
crack while in service?) A.—The tendency 
will be in that direction. 
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The Position of Stop Valves—Com- 


pressed Air. 





By W. H. Boorn. 


Whether a valve should open upwards or 
downwards will often depend upon its sur 
roundings. 

The valve upon a steam boiler should be 
capable of being closed against the pressure 
in its particular boiler, but it should not be 
capable of being opened other than by the 


pressure of the steam in its own boiler. The 
foregoing, however, is a statement which 


carries far more weight when it refers to a 
stop or junction valve upon one of a battery 
of boilers than where a_ solitary boiler alone 
is referred to, 

Unless the valve is loose upon its spindle, 
so that it opened except by the 
steam itself, there is always the danger of it 


cannot be 


being opened when the boiler has been fresh- 
ly filled with perhaps cold water, and the re- 
sult might diminution of the 
steam pressure in connected boilers, or, worse 
than this, the boiler might be empty and 
there might be some one inside scaling or in- 


be a sudden 


and the accidental opening of the 
Equally risky is the 


specting, 
valve might be fatal. 
placing of the valve below the seating, so 
that it opens downward against the pressure 
of its own boiler, and resists the pressure 
upon it from the main steam pipe by virtue 
In such a 


case a man’s life may hang upon the strength 


of its connection to its spindle. 


of the spindle, a far more hazardous risk 
than the chance of a self-closing valve break- 
ing across or the seating being forced 
through. 

In the case of a single boiler there are no 
risks of scalding when the boiler is being 
cleaned, for there is no other steam, and ar- 
rangements for packing under steam carry 
more weight, but no one who has required 
to be inside a boiler of a battery when any 
one has been outside (boys playing about, for 
example), will deny the argument I have put 
forward. Of course there should be no un- 
authorized person about a boiler, but we all 
know that there are very frequently, and that 
in cold weather there is a tendency for the 
tops of the boilers to be used frequently dur 
ing dinner hour, to say nothing of the mul 
tifarious culinary uses of a flat manhole 
cover. 

If a valve is used as a blow out it should 
open against the boiler pressure so as to be 
self closing. 

In case of an engine stop valve something 


must be also allowed to environment. In a 
large factory it is very usual to arrange the 
valve so as to open against pressure. This 


allows of a knock off gear coming into ac- 
tion when the engine races, or in case of the 
necessity of it being stopped from a distant 
There 
can be no very serious harm done if such a 


room by electric or vacuum action. 


valve should close accidentally. 

In an electric station the case may be dif- 
ferent, for the stoppage of an engine may 
plunge a district into darkness, and there 
are no workers in distant rooms who may re- 
quire to hav the power of quickly stopping 
the engine. 

Original design of a steam plant may take 
every precaution against accident, but when, 
as is sometimes the case, second-hand things 
are bought and used, there are dangers creep 
in. Fancy a battery of boilers, for example, 
in which there was a diversity of practice 
in regard to stop valves. 

For many purposes the straightway valve 
is the best, but I boiler there 
should be a valve self-closing under external 


think on a 
pressure, 


‘*Observer” makes some remarks upon 
compressed air as a motive power. I be 
lieve it is quite well understood by most en- 
gineers that for short distances, over which it 
is possible 10 carry steam in well-protected 


pipes, this fluid is superior to air, which loses 





’ 


‘Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 





ing each other as shown in Fig. 2; in the 
cap they should be cut as shown in Fig. 3, 





1.—The lead will increase in hooking up the 


commencing from the oil hole, and crossing 


practice in testing engines and boilers. Price, $2 
| postpaid. Published by John Wiley & Sons, 53 East 
‘Tenth Street, New York 


CHINIST PUBLISHING Co,, 208 Broadway, New York. | 
} 


so much in compression and expansion, but 
| there will be soon reached a limit of distance 
beyond which the air will cease to lose more 
| than the steam. 

| Indeed, ina bare pipe the air may in one 


direction actually gain by distance— barring 
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the loss due to the pipe friction—and there is 
a limit to the loss of efficiency of air, because 
air is a non condensable gas, whereas steam 
may be annihilated as steam altogether. Then 
again for rock drills it would be extremely in- 
convenient in a mine, already hot enough, to 
have damp hot vapor exhausted at the work- 
ing face, whilst the exhaustion of air isa 
positive buoy in such localities, and often 
serves a double purpose of power generation 
and ventilation, as in the construction of the 
Mont Cenis tunnel. For surface work com- 
pressed air does seem to lack much in effi- 
ciency, but for mine purposes it is a certainty 
that electricity is an absolutely safe agent. 
The potentiality of a very little electric 
spark as an igniter of an explosive mixture 
of gas is well known, and must be a factor in 
a fiery mine. Where compressed air is used 
as amotive power distributed from a central 
station it might often be made very much 
more efticient by heating before use. There 
are many places where a fire of some kind is 
needed for other purposes, and from which 
there is much wasted heat which could be 
used to heat the compressed air,which would 
not then escape so exceedingly cold from its 
working cylinders. Otherwise it is difficult 
to see how an air-compressing system can be 
economically worked. It is not reasonably 
practicable to maintain compressed air at its 
initial temperature after compression, and 
hence the use of water jackets and jets to 
cool the air during compression, in order that 
it may not absorb the amount of power dur- 
ing the compressing process which it will do 
if not kept down to the external atmospheric 
temperature. It is this very serious differ- 
ence between isothermal and adiabatic com- 
pression and expansion of air and other 
practically perfect gases which constitutes so 
large a part of the loss—a part which is al- 
most inevitable. 

It has been proposed for high pressures to 
compress in two operations—thatis, by a com- 
pressor the reverse of the compound engine. 
By so doing the stresses on the parts are re- 
duced; there is a less range of pressure in 
any one cylinder; more time is allowed for 
cooling during compression, and an interme 
diate receiver may be employed containing 
much cooling surface; the whole, in fact, 
being the converse of the compound engine, 
and the final or high-pressure cylinder having 
a less area for leakage, while the first cylin- 
der catches any air which leaks back from 
the small cylinder, just as the second cylinder 
of the compound steam engine holds back 
the steam which leaks forward from the first 
cylinder. 

Beyond such well-recognized mechanical 
aids to efficiency it does not seem possible to 
go, unless at the point of use there is heat 
available to add, so that the bulk of the air 
is increased before it is used, and an equal 
amount of duty gotten from a smaller vol- 
ume of air. In a hot mine or heading this is 
to asmall extent secured simply by absorp- 
tion of heat in a bare pipe, but this is very 
small indeed. Air before using may be made 
as hot as will safely work in a cylinder, for 
it will be cool enough when discharged. 

When it is remembered com- 
pressed to only about 60 pounds gauge press- 
ure will be heated over 800° rise of tempera- 
ture, it is plain that if cooled, before use, to 
the ordinary temperature, it will cool when 
expanded again to something far below the 
ordinary zero. Hence air used at 200° tem- 
perature will be exceedingly cold when ex- 
hausted from a working cylinder, 

Some Machine Shop Devices. 


that air 


By L. C. SHARP. 

Fig. 2 shows an apparatus for removing 
pistons, I see it around the shop here. I 
don’t know where it comes from or anything 
about it, only it looks as though it might be 
a serviceable tool—a plug and a block and a 
key—its use will be plain by inspecting 
sketch. 

Fig. 8 shows another way to bore a hole 
and a good way for measuring size holes on the 
horizontal boring-mill or milling machine. 

Fig. 4. Every roundhouse machinist will 


tached to the joint running through the head 
and down to the foot; this gives more press- 
ure and makes a better job and saves time. 


Fig. 5. No doubt many of our boys have 
stuck old screws to remove, containing slots 
which have no affinity for any kind of a 
screw-driver; well, you tell ’em to get right 
at ’em with this arrangement, and that old 
screw will get a surprise party tendered it. 

Fig. 6. I was speculating the other day as 
to how much time could be saved by key- 
seating a driving axle right in the axle lathe 
on the center before it was removed from 
the lathe. It looks to me as though the 
scheme I send you might do this and save 
considerable over the old way of carting the 
axle about the shop, and quarters by divi- 
ders. 

——__+ <-> —___—_ 

One, perhaps two, building and loan asso- 
ciations in New Jersey have met trouble by 
taking up a ‘‘land improvement” scheme. 
Building and loan associations are mainly 
useful to wage earners, but sometimes men 
get at the head of them who have an axe of 
their own to grind, and then things are likely 
to go wrong. Men who can only put aside a 
few dollars a month should never consent 











. 
| Key Seating in Arle-Lathe _ 


Ameriean Machinist 


that it be used for speculative purposes, 
where, as a matter of course, and at the best, 
success and failure stand opposed. The regu- 
lar and legitimate business of building and 
loan associations is bound to be reasonably 
successful, and this should satisfy the in- 
vestors. And they should insist that the 
associations are kept strictly to their legiti- 
mate purposes, 





-_ 
Natural Gas Scooped the Cyclone. 


An amusing, if somewhat exciting inci- 
dent occurred a few months ago in the new 
natural gas town of Elwood, Ind. The Ameri- 
can Tin-plate Co. had just got a big natural 
gas ‘‘gusher” opened up, but not yet cased 
in, its roar being something tremendous to 
listen to, when an energetic Indiana cyclone 
came whirling along as if beut on painting 
the town red. It tore out the corner and end 
of the company’s new rolling-mill building 
then in process of construction, and then 
looked round for something else to blow in- 
to fragments. Its eye lighted on the gas well, 
and in an instant the two were in collision. 
The conflict was as unequal as it was sudden. 





recognize this job; please note the rope at- 


The cyclone went up and out, and was no 





more heard or seen. The gas well went on 
roaring as if nothing had happened, and, so 
far as it was concerned, nothing apparently 
had happened. 





























The Niles Tool Works, of Hamilton, O., has been 
changed into an incorporated company, under the 
name of the Niles Tool Works Co., with a capital 
stock of $1,000,000. 

Hill, Clarke & Co., Boston, Mass., have issued a 
circular of the Rivett bench lathes, with attach- 
ments and illustrations of work done. Tne firm 
named are agents for the sale of these lathes. 


The Mason Regulator Co., Boston, Mass., has 
recently received an order for 500 reducing valves 
from the Consolidated Car-heating Co. This is 
believed by the Mason Co. to be the largest order 
of the kind ever placed. 

The Leetonia Forging Company, of Leetonia, O., 
has been formed, with a capital of $100,000, for the 
forging of iron and steel and manufacturing and 
dealing in products of iron and steel; incorporators, 
F. D. Childs, H. E. Green, 8. H. Tolles, J. M. Hen- 
derson. 


The Corning Steel Company is a new concern, 





which is to establish steel works at Hammond, 






Set screw from both sides 


Fig. 3. 








«~ Slot at % to Cutter 


‘ace Plate 


Fig. 6. 
Some MAcHINE SHop DEVICES. 


Ind., for the manufacture of the steel bars and 
block plates required in the manufacture of tin 
plates. Mr. Corning, of this company, is from 
Peoria, Ill. 

The Wright Steam Engine Works, Newburgh, 
N. Y., are occupying their new shops, which have 
been building for nearly two years. The machine 
shop is on the ground flour, and is 200x400 feet, 
equipped with modern tools. The capacity of the 
works has been doubled by the new shops. 


The Rapid Unloader and Equipment Co. has been 
formed in New York City, with capital stock of 
$250,000, the object being the manufacture of im- 
proved machinery for the unloading oflears. J. H. 
and Arthur S. Drake and W. D. and Frank M. Strat- 
ton, all of 143 Liberty street, New York City, are 
the incorporators. 


E. W. Bliss Co., Limited, Brooklyn, N. Y., has 
issued a new and very comprehensive catalogue of 
presses, drop hammers, shears, dies, etc. Since 
the last catalogue of this company was issued, 
there has been an amalgamation with the Stiles 
& Parker Press Company, and the present cata- 
logue comprises the general and special tools made 
by both concerns. 


The Buckeye Bell Foundry, Cincinnati, Ohio, 
issue a little pamphlet primarily relating to gong 
bells, etc., for street horse and electric cars, lodges, 
and for various other purposes, and secondarily 
it gives the presidential vote for several years, 
with a chance to write in estimates for the next 
election, a code of parliamentary rules, ete. It is 
a convenient little pamphlet to have. 





The Skinner Chuck Company, New Britain,Co 
have secured patents on a new variety of chu 
and, as soou as the new maclLines ordered are 
ceived, will open another department for 
manufacture of the new tools. The company 
constantly adding to their works the best mac} 
ery to be obtained, to meet the demand for ti 
goods. 

The Jones Vestibule Sleeping Car Co., which was 
organized at Denver about three months ago, | 1s 
recently purchased fifty acres of land within 
miles of the city limits. The officers state that wi rk 
will soon begin on the proposed car shops, but 
first cars under the company’s patents will 
built in the East. The officers are: H. A. 
Tabor, president; Nathan A. Baker, vice-presid« 

H M. Jones (patentee), general manager, and E 
Sebben, assistant general manager. 


Norton Bros, have just added a carload of 
chine tools to the equipment of their mach 
shop at Maywood, Ill., including three Putn 
lathes, 20, 24 and 28 inch respectively, a W 
comb planer, Giant keyseater, Millers Falls poy 
saw, and others, and have also considerably 
creased their working force of machinists, whi 
will soon be further increased to 100 men, w 
corresponding increase in equipment. The shop is 
now running chiefly on machines for making 
plates. 


Redfield & Toense, 265 Dearborn street, Chicay 
Ill., write us: We are doing considerable in 
line of machine designing at present. Among 1 
work of this class on hand now is a five mold ¢ 
press brick machine (for the Simpson Brick Press 
Company) that is to be built expressly for exhi! 
tion in the World’s Fair. We arealso designing 1 
special wire-twisting machine for the De Ka 
Fence Company, De Kalb, Iil., and some new saw 
mill machinery for Spangenberg, Pendleton & ( 
Warren, Ohio, besides several special machines fo 
local parties. 


The National Chuck Manufacturing Company, 
Mt. Vernon, N. Y., write us to correct a misappr: 
hension which has arisen as to the liabilities of 
their predecessors in business. The letter is fron 
Mr. Wm. Whitlock, the president and the treasurer 
of the present company, and fully explains th: 
situation. It is as follows: Our attention has bee: 
called to the notice of filing of a judgment against 
the National Chuck and Machine Company, our 
predecessors. As this is likely to cause some com 
ment, we should esteem it a favor if you could 
note in your paper that this judgment in no way 
affects this company, which is controlled by Mr 
Wm. Whitlock, who bought the plant and effects 
from the receiver of the National Chuck Ma 
chine Company, and is conducting the business 
under the above style—National Chuck Manufact 
uring Company. We may add as a news item, that 
we are moving our factory to 132d street and Park 
avenue, New York City, where we shall be in 
operation in a few days, and with improved facili 
ties, ready to fill all orders promptly. 








Machinists’ Supplies and Iron. 





New York, June 29, 1892. 

Iron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $15.50 to $16; No. 2, 
$14.75 to $15; Gray Forge, $13.50 to $14. Southern 
brands of good quality are obtainable at $14.75 to 
$15.50 for No. 1 Foundry; $13.75 to $14.50 for No. 2 
and $12.75 to $13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market continues to decline. 

We quote Hallett’s, 10%éc. to 11¢.; Cookson’s, 14c 
to 14\%e.; and L. X.. 12e. to 125¢c. 

Copper—The market is weak. Lake Copper can 
be had at 11.70c. to 12c. Casting Copper is held at 
11%ce. to 114%e. 

Lead—Smelters are disposed to be firmer in their 
views, on account of the shortness of supply. It is 
said that 300 tons pig lead have been sold at 4.15c.; 
that price is still bid, and 4.25c. asked. There is 
little confidence in the present prices. 

Lard Oil—The market is quoted at 58c. to 59c. for 
Prime City. Western on spot is quoted at 57c 
to 58e. 

Spelter—The market is dull at 4.80c. to 4.85c 
asked, with a tendency towards lower prices. 

Tin—Lack of faith in the present values is caus 
ing easier feelings. Sales have been 50 tons June 
at 21.25c.; 50 tons spot at 21.20c ; and 60 tons July 
at 21.20e. 








* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed to our 
care will be forwarded. 





Wanted—Foundry foreman, to take charge of 
foundry doing general work: melting, ten to fifteen 
tons daily. Address Box 22, AM. MACHINIST. 


Wanted—A good Cornet B flat or Clarionet player: 
machinist or floor hand by trade. J. T. Waters, 
198 S. East Street, Massillon, Ohio. 


Wanted—Position by mech. draftsman, graduate 
Royal Polytechnical Institute, Sweden. Address 
Box 24, AMERICAN MACHINIST. 


_ Wanted—A draftsman. One who can draw well 
in perspective and shade effectively. A 1st-class 
opening for a good man. A. Mugford, Hartford, Ct. 


Wanted—A comp. mach. who thoroughly under 
stands spec. automatic wire-bend’g & form’g mach , 
to take full charge of same. Wire, Am. MAcH. 


Wanted—Five first class lathe hands, and five 
floor or vise hands. Wages $2.25 to $2.75 per 
day; steady work. Sioux City Engine Works, 
Sioux City, lowa. 

Young man would like position with a manufact 
uring concern, with a chance of advancement; 
familiar with drawing room, machine shop and 
foundry practice. Assistant, AMERICAN MACHINIST. 
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Encineer and draftsman, experienced in the de- Mechanical engineer, with shop and drafting A young graduate, mech. eng., having four years’| Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
igning of machinery, with experience here and/ room experience, wants situation as designer | prac. exp., is open to engagement. The advertiser eae : , ihe ; ise dre oad 
- i, desires suitable position. Lately employed | draftsman or foreman; in a small machine shop | is well posted on indicator practice, foundations, & Cheap 2d-hd lathes & planers. S. M.York,Clev'd, 0. 
as foreman. Iron City, AMERICAN MACHINIST. preferred. Address G. G., AMERICAN MACHINIST. the installation of mach'y & power plants; a relia Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,O. 

‘ shalostie ehucsied. renee’ 1 ble draftsman, quick at detailing; also conversant 

Wanted—Three good machinists and vise and floor P.. yo eit rato) ee = aft ucated, 4 ee! In} with modern methods of duplicating parts econom Best Bolt Header in the world for $50. Address 
men: long-time job; light work; two hours’ ride | S20PS, With some exp. as a drattsman, and ‘ate’y ®Jically. Position, rather than salary, desired. Ex-| ©. H. Baush & Sons, Holyoke, Mass. 
fro! hie ago. Address at once, with references teacher, desires pos. as foreman, manager, or erect- | cellent references. Progressive, AM. MACHINIST. 
and f | particulars, Box H., Michigan City, Ind. ing engineer. L., Box 65, Anamosa, Ia. Wanted--Specialties to eg for the a 

y 70 18 ' ; 7 — a ade. Bluefield Iron Works, Bluefield, W. 
Wanted—One or two Ist-class draftsmen, who are trade. I 

Wanted—Experienced draftsman for general de-| ¢amiliar with light machinery and tool work, such | >’ MISCELLANEOUS WANTS fe 
signing; permanent situation to right man; give} a. gun and sewing machine tools. Address Box Engines, special and gen. mach’y designed; ideas 
full particulars as to experience. and salary wanted. | 59 Providence. R. I A. Advertisements will be inserted under this head at developed. A. W. Jacobi, 136 Liberty St., N. Y. 
‘Address Filer & Stowell Co., Milwaukee, Wis. a anes 85 cents per line, each insertion. Copy should be sent to 

Wanted—Position as foreman machinist, by a Ist- | "ach ws not later than Saturday morning for the ensu- Special machinery designed and built. C. F. 

Wanted—Situation as superintendent or foreman | class man; credentials are first-class in turning out ing week's issue. Answers addressed to our care will Langston & Co., 70 N. 4th St., Philadelpbia. 
of foundry; 15 years’ experience on marine and | first-class work with economy and dispatch; ex- be forwarded. ery ; a eG" 
heavy castings of every description : best of refer-| perience in marine, stationary and pumping ma- - = Working drawings of mach’y furnished on short 
ences given. Address Box 25, Am. MACHINIST. chinery. Address Box 26, AMERICAN MACHINIST. “Wall Drills complete, $25. S. M. York, Clev’d, O. | notice by practical draftsman. P. D.Q., Am. Macu. 





World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable com 
ceive, nstall and acing a your exhibit during the 
World *s Columbian Exposition? We can save 
you money. Unexceptional references. 
wnlet ar nd articulars. 

HICAGO COMMERCIAL COMPANY, 
1, 502, 503 Home Insurance Bldg., Chicago. 


fart § oan Jove ” Die Stocks 


For Bolts. 
AS USED BY 
Machinists, 
Model Makers, 
Blacksmiths, &c, 
HART M’F’G CO. 
| 16 Wood St., 
| Cleveland, Ohio. 
Send for Illus. Circular. 


any to re- 


Write for pam 











Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY MFG. C0. 83 Washington St., 


BROOKLYN, N. Y. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full information in my fifty page book, FREE. 
Address 


SAML. C. FITZGERALD, Atty., 
1003 F Street, WASHINOTON, D. ©. 








CHURCH'S 
DOUBLE and SINGLE SPEED INDICATORS. 








2052) A NEW MACHINE TOOL. 





HUGO BILGRAM, 


\ 440 N. 12th St., Phila., Pa. 
\2 Maker of all kinds of 


=}: MACHINERY. 


Special facilities for Accurate 








Y Bevel Gears cut theoretically 
correct. 


DRILLS 


TWO STYLES 
and ‘ 
FOUR SIZES. 





Send for 
Circular to 


Geo. Burnham & C0. 


Worcester, Mass. 














oy BICKFORD 
DRILL €0., 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 
Radial Drills. 


Boring & Turn- 
ing Mills. 

3 PIKE ST., 

CINCINNATI, o. 





wd . 





*BRADLEY« 
HAMMERS 











2000 IN USE. 


FOR 20 YEARS these Hammers have 
been in the market and during all that 
time have been acknowledged the very 
best. The material we use and our 
method of construction are the re- 
sult of ripe experience and not the 
jumped-at conclusions of amateurs. 
Send for circulars and price lists. 





STEAM ENGINE CATECHISM. 
Complete in one Volume. 

By ROBT. GRIMSHAW, M.E. 
Price, $2.00, Postpaid. 
JOHN WILEY & SONS, 
NEW YORK. 


MASON’?S 


New Patent Whip Hoist. 











One hundred and eleven in use at a largest 
new Hay depots in the World, of N.Y. C. & H. R. 
R. R. Co., 33d St. & Lith Ave., New York, and 
Lowell M. Patna’ Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I. 











BRADLEY & COMPANY, 


SYRACUSE, N. Y. 
EE L. © UB BE S 
WELDLESS 

TEX. * COLD DRAWN 
JohnS.Leng’s Son & Co. New York. 
AMERICAN AND FOREIGN PATENTS. 
We refer to well-known men and establishments in 
the machine trades for whom we have done business. 

Epitome of the World’s Patent Laws and Statistics 


Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament.) 


F. W. BARKER’S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
Monument Chambers, King William St., London, B. 0., England. 











VANDERBEEK’S 
MILLING MACHINE. 
FIVE STYLES. 

DOES STRAIGHT, CIRCULAR AND 
IRREGULAR WORK. 

THE STATES MACHINE CoO., 
HARTFORD, CONN. 








HE ~ AERATED 


Gives the best oil fire. 


| W.s. COLLINS, 45 ard 46 Drexel B’Id’g, New York. GILBERT & BARKER MFG. CO., 





LATHE. 
ready for the gear cutter. 


WM. LODGE, President. 


Does not increase insurance. 


FUEL COMPANY’S SYSTE 


200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. 


General Agents for the U.S., SPRINGFIELD, 


Send for Catalogue to 
MASS. 





To Manufacturers of Electric Cars, Engine Builders, 


Tool Builders, Woodworking Machinery Makers, Regular Pulley and Friction Clutch Pulley Manufacturers, 


And all parties having large quantities of blank gears to bore and turn. 
It will bore and turn Motor Gears in 20% of the time re quired to do this work in an Engine Lathe, 
It is especially adapted to Slide Valve and Corliss Engine work. 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 


Address 


Write for photographs and particulars of our 


special patent WOTOR GEAR 
delivering t 1em complete, a clean, true job, 





BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS forGEARS. 






BP logue. 80 Illustra- 


tions. Free. 


Send for 1892 Cata. 








SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 lbs. Small Castings a 
Speciality. Light machinery wanted to bulld. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


MOFFET PORTABLE DRILL. 















r Wet hs 42 Ibs. gud 
UNSURPASSED rills from 
ASA 6 inches he 
eter. 


REAMER. 
= Runs with Steam 


—oR— 


J aging Air. 


Will work ir 
any position. 


59 S. Fifth Ave., 
NEW YORK. 


~ J G. TIMOLAT, 


MACHINE TAPPING 


MADE EASY 


BY USING 


Leland Tapping Attachment, 
HAMPDEN TOOL 6o.. 


HOLYOKE, - - MASS. 


Does not break taps. Requires no 
adjustment from one size of taps to 
another. 


Send for Circular. 


ame NUM! $ 








THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 
rates 

Aluminum Bronze, Aluminum Brass, 

Silver Bronze, Silicon Bronze 

and Manganese Bronze. 


SOB HTHDVSHSOTHDVSIHDVIOD 
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Castings 
OF ALL KINDS. 
PATTERN MAKING 
And Job Work Desired. 





Send for Cear Catalogue. 


THE TOWNSEND FOUNDRY «¥> MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. 
ALBANY, N. Y. 


We are Open to Contract 
FOR 
SPECIAL MACHINERY. 


GEARING A SPECIALTY. 








BORING 4» TUNING MILLS 


COMBINING EVERY 


14 SIZES—FROM 6& TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 





H. W. 


67 MAIDEN LANE, N. Y. 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Ganesan for Steam and Hot Water Pipes, Boilers, ete: 
SSTos SPOILER CovEriwne 
“JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Cheathings, Building cette, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, 
Jersey City, Cricaao, a Boston, Arianta, Lonoon, 
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+ MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
85 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 
Light and fine 


machinery to order; Foot —~ 


Catalogue for stamp. E. O. Chase, Newark, N. J. 
Stolpe’s Universal Punch is ne w and the best: | 
write for circular. Stolpe, 154 W. 27th St., N. Y. 


Design & superintendence of mach’y. Dr: awings, 
etc., made. Claud Mantle, 598 E. 134th St., N. Y. 


George D. Slade, dealer in molding sand of 
grades, Waterford, N. Y 


Wanted 
or light work. We have splendid facilities. 
** Manufacturers,”’ Rockford, III. 


all 


A specialty to manufacture either heavy 
Address 


| charges payaole by purchaser. 


way, 


| Wanted—Hardware specialties to build. Send 25 
| cents for ** Eureka Knife and Shears Sharpener.” 
| W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 
For Sale—A new 10-ton Aveling & Porter Steam 
Road Roller; been used but two months. James F. 
Leahy, 59 John street, Utica, N. Y. 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
Address AMERICAN 


| MACHINIST, 203 Broadway, New York. 


I have several valuable improvements thorough- 
| ly tested in the metal line, embodied in two U.S. 
patents forsale for cash or on royalty. Address 
30X 23, AMER. MACHINIST. 


We will pay 25 cents each for copies of the 
AMERICAN MAcuINist of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
New York. 





Machine Tools in Stock. 


ENCINE LATHES. 


te in. swing, 34 ft. bed. Whittier 
do 9 ft. between centers Seller 
38 do 17 ft. bed. New Fifield 
30 do 14. do do do 
27 do 16 do do 
24 do 2 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12. do do ‘lather 
22 do 10 do New Pattern Fifield 
22 do 12 do do do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
86 do 86 do 8 do Pease 
80 do 80 do 8 do do 
80 do 30 do 8 do Whitcomb 
80 do 80 do ® do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
15 and 24 inch stroke Hendey 
82 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20° 23° 25; 28 ‘and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & C0., 


156 OLIVER ST., BOSTON, MASS, 


TO LET. 


The Engine Works at Newburgh, N. Y., a 
pocnes occupied by Wm. Wright, is offered to iet 
rom May Ist, 1892. 


The Property consists of 
MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


Second Hand and New Machinery 


ON HAND. 


10 ft.x10 {t.x16 ft. Planer 
72 ft.x48 ft.x2l ft do 








nae 
3 Heads, Detrick & Harvey, new. 


62 in.x48 in.xl7 ft. do 1 do 

54 in.x48in.xl2ft. do 2 do 

54 in. x42 in x24'¢ ft. do 2 do 

46 in.x33 in.x30 ft. do 2 do 

42in.x42in.x 8ft. do 1 do 

39 in.x36 in.x12 ft. do 1 do 

36 in.x36in.xl0 ft. do 1 do 

30 1n. x30 in.x7 & 8 ft. 1 do 

26 in.x .6 in. x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 

22 in.x2l in.x5 ft. do do 

96 in. Raising Blocks to 13 ft.x26 ft. Bed Engine Lathe, 
50 in. x30 ft. Bed Triple Geared. New do do 
48 in. x22 ft. do do do do 
42in.x17 ft. do Al do do 
32 in.xl2, 14, 16. 18 ft. Bed New do do 
28 in x12, 14, 16, 18 tt. do do do do 
21 in. x10, 12 ft do do do do 
2win.x 74 & & ft. do 2d Han do do 
18 in.x 6,7 & 8 ft. do New & do do ao 
l7in.x 8 ft “oO do do do 
16in.x6 & 8 ft do do do do do 
l5in.x 6 & & tt do do do do do 
14 in.x 6 ft do do do do do 


2,000 lb. Bement Steam Hammer. 
Car Axle Lathe Bement 

9 & 12in. Stroke Slotters 

15, 16, 18, 25 in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers, 
20, 22 24, 28, 30 & 36 in. Drills. 

Bolt Cutters. 


GEO. PLACE MACHINE CO., 


120 BROADWAY NEW YORK. 


THE STANDARD REYOLUTIONS COUNTER, 


PROVIDENCE, R. I. 








Registers 2.000 
Revolutions, 


IT Wile hy pe TT 
Joortiaveicuton 2 svRAcuse,N.Y 


ii 
ial Un TTR AA 


MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

SOFFIN & LEIGHTON, SYRACUSE, N 












SPECIAL INDUCEMENTS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
L118 in x8 ft. Worcester, Kod Feed Plain Kest. 
1 16 in x6 ft. Hatfield, Kise and Fall Kest, H.S 
115 in.x6 ft. Blaisdell, Kise and Fall Rest, Chuck 
and Tools Al condition. 
) 15 in.x6 ft. Windsor Elevating Rest, 2 Chucks. Good as new. 


Good order. 
Good as new. 


1 22 in.x22 in. x5 ft. N 
1 22 1n.x22 1n-x5 ft. Whiteomb 
DRILLS, 

1 20in. Wheel Feed, Quick Return. 
1 No, 2, 3-Spindle Garvin Elev: ating Table. 
1 No 4, 6-Spindle Garvin 
14 Spindle Pratt & Whitney * 

These Drills are in Al Condition. 

MISCELLANEOUS. 


2 Jones & Lamsou’s small Screw Machine, wire 


Al condition. 
Good as new, 


Good order. 


Al condition. 
Good as new. 
Al condition. 
Good as new, 


eed. 

1 Brown & Sharpe No. 2 Screw Machine, W. F. 
1 Jones & Lamson No. 2 Ka * ps Lathe 
2 No 1 Garvin, W. ew Machines, 
1 Brown & Sharpe P iain Miller, No. 2. 
1 No. 2 Garvin 
1 Brown & Sharpe Surface Grinder. 
Power Presses, Screw Slotters and Tapping Machines. 

Write for list of 400 new and second-hand machines 
ready for delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STSs., NEw YORK. 





Al condition, 








FOR 


TOOLS, 
DRILLS, 
DIES, &c. 





ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LD. 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 















*§yo013g UOIBujuseM PBI 


“OO 8 NOSNIW IIA ‘f *W 


AG AIYNLOVINNIUAW 





‘sseWw ‘u0\sog 





BRASS AND BRONZE CASTINGS 


A SPECIALTY. 
By a molder of P years experience Castings guaranteed 
true to pattern. Get my prices 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 
sign and high 
. grade workman- 
ship. 
KEMPSMITH 
MACHINE TOOL CO,, 
Milwaukee, W is. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Kebsecing all branches of Steam Engineering. They are 
the only books of the kind ever pub'ished in t ris country, 
and are so plain that any engineer or fireman can eas y 
understand them 

Descriptive Catalogue Mailed Free. 


EDWARD MEERS, Publisher, 
No, 1012 Walnut St., PHILADELPHIA, Pa, 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 























S. W. GOODYEAR, Waterbury, Ct. 










—. 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


HAVE YOU TRIED — 


Sof Reducing the cost of getting out work by using 
better STEEL for your Tools ? 
We can be of service to you in this direction, 


Foot and Power LATHES 


Band, Circular and Scroll 
Tools and Supplies. Lathes 
Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. {x te 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, <i 6 


“GREEN RIVER’ 
PAT. SPIRAL FLUTED REAMESS, 


Hand and Chucking—Solid and Shell. 
MADE BY 


WILEY & RUSSELL MFG. CO., 


Greenfield, Mass. 
SEND FOR NEW CATALOCUF 


SEBASTIAN LATHE CO., 


43 & 45 Central Ave., Cincinnati, Ohio. 











xe x 


PitrsBuURGH. 
Cuicaco. 
New York, 





Improved Screw Cutting 





Drill Presses, Shapers, 
Saws. Machinists’ 
on trial. 














MANUFACTURERS OF For General Machine and 
Modern Designed Jobbing Shop, Electrical 


and Experimental Work. 
Foot or Power, i NG. es 


' New Feature: 


Eingine and Speed 


LATHES. 


R. MUSHET'S © 


MACHINISTS’ TOOLS & SUPPLIES, 





Catalogue Free. 


How to get the best results with ‘‘R. MUSHET’S ereciat 
STEEL,” Greatly increase your speeds and feeds; then comp» 
the work you turn off with that done by an other known Ste: 
This will make the first cost of ** Mushet’s” look insignificant 


B. M. JONES & Co., 





SPECIAL Sole Representatives in the United States, 
and ‘S | F 11 & 13 Oliver St., BOSTON, MASS, 
TITANIC. 143 Liberty St., NEW YORK, 





FOR SALE. WHOLLY.OR IN PART. 


36 in. Swing L athe, al 6-12 ft. bed. New Haven Mfg. ‘ 
‘3s in. 4 ft. David W., | 
Ww CUT 20 in. 8 ft. se David W. Pond 
RE TING bin.“ ‘Bu ft. “ F. E. Reed & Co. 
5 § a ao as ed Lathe, 8 ft. bed. David W. Pond 
) ad Ws 20.1n. B. G. & P. F. Drill Press. Lucien W. !’ond 
<s CIRC 31 in. x 40 in. x6 ft. Planer. Lucien W. Pond 
if'in. Steptoe Shaper. 


Wm Sellers & Co. Twist Drill Grinder, 4 in. to2in.inelu 
Sehlencker Rev. Die Bolt Cutter, 3-8 in. to 1 in. 
surface Emery Grinder 

Harrington Hoists. | and 1% tons. 

wist Drills, 44 in. to2in inclusive. 

Complete Foundry Bereipene nt, Crane, Cupola, Flasks, 
ley, Molding Machine, Ladles, etc. sete, ., including 


NARRAGANSETTMac. (2 


BOX 1008 PROVIDENCE,R.I. 


ae ayy 








Iron, ete. Address, 
J. D. HAZLE TT, 
211 Bace St., Phila. BIG RAPIDS CH. 





Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 


{ Ken [atomic 
Solid Die 





Cups, Government ray 

Regulation 3 © Ras 
POP THREADING 

SAFETY VALVES TAPPING 


for Locomotive, i ‘= a 
Stationary and Ma- ais MACHINE. 
rine Boilers, also the —— 

** Reliable”? Steam WE WILL GUARANTEE TO 

Trap. 


. do more accurate BOLT THREADING than any machine n 
Catalogue free on Changes from one size to another can be made ip one min 
application. No complicated head to get out ot order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 





‘PATENT IM PROVED 


WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 





UNIVERSAL 
cuTTIN ROGRESSIVE EXAMINATIONS 


*[OCOMOTIVE ENGINEERS ANO F|/REMEN 





‘SCREW 4 cre 


What must be known to go firing; what to les 
year—and where to learn it, 3 examinations, 
tions AND ANSWERS TO THEM. Official 
ral roads, Author 10 years on a locomotive. 17 
plates showing all signals, color and position 
engine. Ho »w to rin a locomotive; Accidents 
gencies ; 100 pages, pocket. Send 50 cents to the 
JOHN A, Hin 912 Temple Court, N, Y. 


BRIDGEPORT MACHINE 


Bor NING ves 


E-p:BULLARD- prope: Ml © 


BRIDGEPORT~ CONN~ 


ano TWIST DRILL GAGE 
J:W YKE&CO E.BostonMass. 


MFRS FINE MACHINISTSTOOLS 
SENOD-FORLISTS 
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NICHOLSON FILE COMPANY, 


a R. I, 


NTE DE 


F ILES AND RASPS 


FOR EVERY VARIETY OF WORK. 








mee 


“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


cuias. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


— 


7) < 





fue above illustration, taken direct from a photograph, shows a Double Track Railroad Bridge, designed 
and built by us at Cos Cob, Conn., on the N. Y., N. H. & H.R R. 


SEND FOR OUR ILLUSTRATED CA‘TALOGUE. 


REDUCED PRICES OF  LECOUNT’ § STRAIGHT TAIL poe. 





PRICE. No. NCH. ae 

S $ i .. 34.... $0.60 10.09 a ours 1.85 
S38 2... = 70 (11....9%... 14 
NE Sch iieses, OO SDs e.Bekeces Oe 
aOod4 Te. .c. BO | 18s. tess 
2-8 i.... €. 4...4 . 2.10 
eA Ot dee.. 06 95 .406.... 8 
gc ae Cee Mess: OO 16... ec. Sie 
23 8.....194.... 1.10 17....BYG.... 4.00 
min Osc cos Tee. 18 ... 5.00 
& 1 Set to 2in. 7.80 Fuil Set... . 81.10 
These goods are for sale by CHAS. CHURCHILL & CO., C. W. LeCOUNT, South Norwalk, Conn. 


, 21 Cross S8t., London, England. 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 













Adopted by the U.S. Government for all the new 


Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Etc. 
No. 36 Chardon Street, BOSTON, MASS. 


G 


Send for Illustrated Catalogue Y free. 


UTTIN 
UTTIN 
UTTIN 
iii 


LELAND, FAULCONER & & NORTON CO. Detroit, Mich. 
FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG ar ENGINE LATHE 














AND OTHER METAL-WORKING MACHINES, 
SEND FOR FITCHBURC, 
CATALOCUE E. “48-inch Planer. MASS. 








GEO. D. WALCOTT & SON, 


Manufacturers of 


LATED 


AND 


MADER, 


JACKSON, 
: MICH. 
= Write us for Photo 
and Prices. 














GENDECCON-ADHCRI-ARECOS C0.C.0. —_ eo | 


30 INCH, 42 INCH and 60 INCH ‘PULLEY LATHES 


variety of other work. 





en pene 7 ¢ 





mT 
a a ike mi } 6) 


For Simultaneously tact and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a & | 


Manufacturea by Lhe HENLEY MACHINE TOOL WORKS, Richmond, Ind. 








BLL IIL IDL SCL ILO IO LIOR TILL ILS 


BUFFALO BLO 


A ta. 


LYRIS 


no 


SLDREL IIT SNOW EIS DRIES ASOS CL I 





OF 7 AG Kae A meat 2S F- “GIL IE Sj Sp LIES: x GQ EG EEGA Peres Lore 77 es 
BUFFALO FORGE Co., BUFFALO. N, W- 


1}, 3 and 5 TON 
TRAVELING HOISTS, 


Operated by hand or by Electric Motor. 


T. SHRIVER & CO., 333 East 56th St., N. ¥. 
FOR SALE. 


Established 1831. 


Will sell half or whole interest in machine shop, patterns 
tools aud stock having a good jobbing, and manutacturing 
paper and other specialties business Building with power 
ieased on reasonable terms. Inquire of 





WERS. 








HENRY CAREY BAIRD & CO., 





F. J. SCHMITT & 6O., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
ace an a Cc a) 
NEW YORK. pas Pay the whole ¥ 
part of the world who will furnis h his addre 
80 & 82 Franklin Street, 
HORIZONTAL, NEWARK, ¥. J. 


COOKE & CO, , jawsmttrtis cis ei 
ENGINES and BOILERS,|————__-_ 
STATIONARY, Med SEND Fo 


163 & 165 WASHIAGTON ST ty Our New and Re vie 1 Catalogue of Practical and Scien 
"5 titic Kooks, 87 p. ages, Sve and ¢ sur other Catalo; 
to the Arts, sent ros > and fr tage to sony 0 ne in any 
dd 
VERTICAL, 
” Wp CIRCULAR 
%ey 4) 
2. 
PORTABLE, ane » 














’ . re 
Plain and Automatic. || », % ,% 
Write for Catalogue and a Meo Ue 0 Cu, Y 
mention this paper. °@ py, P a 





W.H. MINOR, Brattleboro, Vermont. 


WORTHINCTON 
STEAM PUMPS 


FOR ALL, DUTIES. 








WANTED—PATTERN MAKERS 


TO WRITE TO 


THE FOX MACHINE CO. 


FOR 8” T SQUARE. 


See cut of ** TRIMMER ” in 
next week’s issue. 
Over 5,000 in Use, 
Write for Catalogue. 


«ANY BEWARE OF IMITATIONS. 
THE FOX MACHINE CoO., 


$25 N. Front Street, Grand Rapids, Mich. 


COMBINATION CENTER DRILLS sien? tag ese 















HENRY R. WORTHINGTON, 
NEW YORK, 











for the purpo in. Size of drilis 1-8 in. BOSTON PHILADELPHIA CHICAGO 
and 3-32 i rt boy Lf “ail eith 1-81 3-32 i Bent : ° ® 
$0 any address t ° ; Canada on eens ipt of ostan. ST. LOUIS, ST. PAUL. 












Bre d to any address in .or 
per Doz. JOHN T. SLOCOMB & 00, ’. 0, Box 1339, Providence, R. L 
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Se a 


ablished in 1874 Corner Lake & Kirtland Sts., Cleveland, C 


CLEVELAND TWIST DRILL CO. sextcoztsesseee.tenex 





“HOWE’S SPECIAL’ _ FortHE 


TOOL STEEL. ‘Sum 


ESTABLISHED 1859. 
HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 
93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A, 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 




















Send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. 

















AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 

— an | STEAM PUMPS FOR ALL DUTIES, 
21 THE BUFFALO STEAM PUMP Co,, 
HD) 


WORKS, BUFFALO, N. Y. 
76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {7° SO'CLINTON STREET, CHICACO, ILLs. 


THE CANTON STEAM PUMP CoO., CANTON, 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application, 















Q/XaX 2¥a 


Cel 
10xX6 X12 


Tne Davinson STEAM PUMPS AND PUMPING ENGIN:’ 
wa? BEST MADE teh 


SITUATI 
Manufactured by 
M. T. DAVIDSON. 


@ PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N 


7 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON 




















Horizontal y N DUZEN’S 3 Steam "PUMP 
<> Drill and 
> = Boring PUMPS ANY KIND ytd LIQUID. 
Pawlin Tools. Pe ae Canis aT havik eaey eae 
a 
& § Column Guaranteed. ee. wa gape 4 
Facing 100 to gallons per 
; h } Ss and upwards. 
Harnischfeger - Lathes. er Erle Ot set write to 
Milwaukee, Wis. rit kathee. TheVAN DUZEN& TIFT CO, 
Truck {PUMP DEPARTMENT) 
el CINCINNATI, O. 
Boring | ana——tien Od nr 
Bars, &c. aa ee Ve (—A « 
Electric, P se i T@EUFFEL& ESSER 
Steam and 4 K NEW YORK 
Hand Ae AND CHICAGO. 
Cranes. \\ < Manufacturers of 
















Drawing Materials, T Fal 
Surveying Instru- [| | | 
ments, &c. oe.) 


Paragon I Drawin g Instruments, Extra and Best G uality, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, Slide Rules, Standard Profile and 

ss-section Papers. Catalogue to professional people on 
pe splicatio om. 


CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power. 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE. 


FOR SALE BY 


CHAS. CHURCHILL & CO., Limited 
21 Cross Street, Finsbury, London, England. 


BLAKE & JOHNSON, 
WATERBURY, CONN. 


3) Me FORMING MACHINES 


WITH F. B, MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round. half round, 
flat, or square wire, similar in shape to those shown in the cut 
herewith. Also similar articles made to order. 

Send samples of articles required, and mention quantity 


wanted, that we may quote prices for either machine or the 
goods, whichever may be cesired. 
Trool Co. 


The Henderson Machine 
Office and Works, 23d and Filbert Sts., PHILADELPHIA, PA. 
MANUFACTURERS OF 


SHEET METAL PRESSES, SHEARS, TOOLS, ETC. 


MACHINISTS’ SHAPERS, MILLING MACHINES 


AND SPECIAL: MACHINES. 


J.A.FAY&C 
EW LISS | op-WonKiNG’ MACHINERY 


FOR USE IN 
Brooklyn, W.Y.| Pattern Making 
Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet Spoke and Wheel 
Shops, Carriage Works, 
&c,, &c. 
Allofthe highest standard of excellence 
W. H. DOANE, Pres, D, L, LYON, Sec'y, No. 1 Band Saw. 





ONCE USED ALWAYS USED. 
PATENT BRASS DOWELS 
FOR PATTERNS, ETC. 

J SF Send for price list and sample. 
TIMMIS & CLISSOLD, Bound Brook, N, J. 











OPEN-BACK ADJUSTABLE 


Poorer Press 


Vertical 
—OR— 
Inclined. 


For Cutting and Forming 
ACA Sheet Metal, Leather, 
Pape”, Etc. 

ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., = BROOKLYN, N.Y. No. 


Bee 














CINCINNATI, 
w OHIO, 0.5.4. 











ROP 
HAMMERS, 
PUNCHES, 


SHEARS, 
Presses 
and Dies. 


OWNERS ALSO OF 


The Stiles & Parker Press Co, 











Light Belts. 
JOHN ROYLE & SONS, 


KRSON, 








RU E BOILER Witten i AND TESTING APPARATUS 


,@2 Washes out, fills,and applies pressure to a boil 
- 









with hot water, without injury to boiler, and doing 

much more effective work than can be done with 
cold water. Capacity, 4,000 gallons per hour, and 
engine ready for service in one hour. Will produc. 
and maintain three to five times the steam pressure 
used in operating it. 


Send for new 1892 Catalogue, containing also useful general information or 
use of Injectors 


RUE MANF’G CO., 118 N. 9th St., Philadelphia, Pa. 


PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
| 00) A | AA| B | BB; C | DD| EE |_F |_FF 


| 98.2 | 98.92 98.92 | 994 | 99.2| 98.7 | 99.2 ~ 98.17 











“SIZE, - 
Per Cent. 
Efficiency 





| 98,98 | ~O4. OR 





“The Efficiency, 9944 per ce nt., isa Phenomenal | Result.” 
Aig from Mich. Unive rsity. 
Bde **The Penberthy stands very high in average Efficiency.”’—J. F 
i Es 


OM. 
my Range 20 to 150 Ibs. Pressure. 


EASTERN DEPOT: | 


DONEGAN & SWIFT, 16 Oliver Street, 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
P. PRYIBIL, 


498-510 W. 41st Street, NEW YORK. 


CATALOGUE. 


Unequaled Wood Working pron 9 
Piano Action and Special Machinery,) “" 


A, Metal, Horn & Ivory Working Machinery, “’B.”” 
ya Pulleys, Shafting, Hangers, Etc, - “€.” 
7. OF THE MOST PERFECT CONSTRUCTION. 


LARGE STOCK ON HAND. 


—Re port 


Lift 20 ft. Automatic and re-starting. 


WALWORTH MFG. C0., 








SELF CENTERING 


New Resawing Bandsaw. 
Capacity 16,000 to 20,000 ft. Per Day. 


AGENTS WANTED. 








Largest Line in the U. S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


“Tie EGIN C0, 







THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Todl 
for ail nch Wood 
workers. Latest and 


Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & (€0., 
Manchester, England 


Reot’s Toeee is Retry Blower 


FOR 


FOUNDRIES SMITH SHOPS, PNEUMATIC 
BES, VENTILATION, ETC. 


cd 


239 to 259 W. FRONT st. 
CINCINNATI, OHIO, U.S. A. 





Originators and Builders of 





Woodworking Machinery 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR, 

Pattern Machinerya Specialty. 
Send for Catalogue, 


sour York Office. 112 Liberty Street. 


PATTERN SHOP MACHINERY. 








Lathes, SLOW SPEED, POSITIVE BL AST, 
pty na PERFECTLY BALANCED. 


Saw Benches, 
Band Saw, &c. 


Full Outfits. 
meee | ll. Clement Co, 


880 Lyell Ay. 
Rochester, N, Y, 


Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 
§. 5. TOWNSEND, Gen. Agt.' eS es & aoa 
COOKE & CO., Selling Agts. New ¥ 


NEW YORK. 








In Writing Please Mention This Paper. 


Best Design. Infringers 
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COCHRANE 


DSEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List, 


“Harrison Safety Boiler Wks, 


Germantown Junction, Phila, Pa. 





BERLIN MACHINE WORKS. 
BELOIT, WIS, May 25, 
LANDIS BROS., Waynesboro, Pa. 


GENTLEMEN: We have been using one of your 
No. 5 Grinders (96 in. between centers) for the last 
eight months, and would not be without it for three 
times the costif we could not get another ijike it. 
We save about $10.00 worth of files per day with it, 
and are doing the work in three hours that it took 
a man fourteen hours to do on a lathe, which you 
see is a great saving; besides, the w ork is done So 
much better. We are doing Some very difficult 
work on this machine, and do it more quickly 
than any other machine we know of. I will want 
one or two more of these machines just as soon asI 
getroom forthem. The —— machine will not 
bear comparison with yours. I have run both, and 
find yours the most labor saving, so you see that tells 

Your adjustments are so handy and quickly made, 
which rakes 1 it superior toothers. In workmanship 
we find your machine second to none on the market. 


1892. 








Yours truly, E. G. RICHARDS, Supt. 





THOS. Hl. DALLETT 


Manufacturers of 


Presses and other machinery. 








Complete Power Plants. 


York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boilers 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, seegatsacant. f 


Machine Tools, Cranes, Flovators, Pumps, 


ELECTRIC GENERATORS, Ser::2s*', 


& 00, 









PORTABLE 


DRILLING MAGHINGS, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


| £4 McNaull Mach iM, Ch 
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WESTCOTT CHUCK C0., ais 0 


MANUFACTURERS OF | INDEPENDENT CEUCES, 
Jaws Reveretbie. 
our Jaws 
Diameter. Capacity. 
an 108 inch. Tei inc h. 
10g “ 101g 
13 os 1344 “t 
1514 ” 17 sy 
2 - Wo 
mae oS 25 
30 824g * 
SEND FOR ILLUSTRATED CATALOGUE. 36 40 * 


















The E. HORTON & 


Or CHAS. CHURCHILL & CO., Ltd., 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. 
Universal 
Chucks, Combination Chucks, 


Of Every Description. 


COMPRISING 


Chucks, Independent 


Send for 52 page Iilustrated Catalogue. 


SON CO., Windsor Locks, Conn., U. §. A, 


21 Cross St., Finsbury, London, Eng, 





NOTICE 


We have just added to our line of patent Face-Plate Jawa an 8ineh. We now carry 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO., 


HARTEORD, CONN. 








ALL STYL 


(DOVETAI ILED.) 
FACTURED B 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849, 


NEW HAVEN, CONN. 


Sp CHUCKS 


NEW REVERSIBLE “JAWS 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for par- 
ticulars., 


‘| THED.E.WHITON MACHINE CO. 








STARRETT'S 


FINE o> 


= suited mech in- 











+l 
Send for free il- 





lustrated = Cata- 
logue. 
= STARRETT, Athol, Mass., U.S.A. 
Lonpon AGents: Chas. (¢ *hurchill & Co., Limited, 











21 Cross St., Finsbury, E. C. 











NORTON’ 





EMERY WHEEL 60., 
WORCESTER, MASS. 


Send for Illustrated Catalogue. 





All GENUINE 
ess MARUFACTURES 


REG.TRADE MARKS. 


C) eo 


WA, 


Phosphor brone. De, 





PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


| ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 
Makers or “ELEPHANT BRAND PHosPHoR-BRONZE. 








NY POSSIBLE SIZE HOLE FROM 


{INCH TO 7 INGHES WITH 9 OF 





NICHOLSON’ 








aM A Mandrels, 













) ny 5 
HARDENED AND 








YW. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 





GROUND. 


London House: CHAS. CHURCHILL & CO., L 


’t’d, 21 Cross St., Finsbury, London. E. C., 


Eng. 





HARLES MURRAY=:- 


QN/ ENGRAVER on WOOD \@ 
SS ‘ANW ST.c: NEw YORK: 


JOSEPH DIXON CRUCIBLECO. 
Jersey City, N. J. 








Pencils, Siacietar arenes, Graphite Perfect Lubri- 
cator, Belt Dressing. Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 


Send for Illustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language, 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


COILS & BENDS 





-—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 





POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 





ae [IS = 


Has the Holdirz 


together with all t 
mon Friction 
Write for Illustrat 
Price List and Discout 
to 


THE PRATT CHUCK CoO., 


Clayville, N. Y., U. ’s. A 


Power of Taper Socket 


advantages of the com- 
Chue 


No. 5 Oak St., New London, Conn, 


S. A. SMITH, 23 S. Canal St. Chicago, Western Agt 





1g 


SKINNER 


» CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
—Also, DRILL CHUCKS. 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


he 


k. 
ed 


its 





Send for CATALOGUE. 








GRINDING 


PRICES ON 


APPLICATION. 


THE HORNER 
MACHINE CO., 


HOLYOKE, 





MASS. 






Water Tool Grinder. 


The NATIONAL. 


INDEPENDENT, 

UNIVERSAL, 

COMBINATION. 
Best finish, Reversible 


Jaws (patented) giving 5changes including every possible 
fesired position, 

NEW CATALOGUE, illustrated, sent free. 
‘iscounts, P rompt shipment. Addres# 


Mik NAI?L CHUCK MAN’F’G CO., Mt. Vernon, N. Y. 


Chucks 


; rongest. Easiest to c hange. 


Liberal 





THE WORCESTER 


DRILL GRINDER. 


SIMPLE IN CONSTRUCTION, EFFICIENT 
IN OPERATION, MODERATE PRICE. 
Endorsed by such concerns as 


BROWN & SHARPE MFG. CO., THE PRATT & WHITNEY CO. 


And over 600 others. 








McGRATH’S PATENT 
Emery Grinding, Polishing P 
ald Buffing Machiues, oa, 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and cutting away of 
whee ais, otherwise wasted in 
Send for Catalogue. 
McGRATH & COLLINS, 
COHOES, N. 


truing. 


Y. 





SEND FOR NEW ILLUSTRATED CIRCULAR. 


The Washburn Shops, Worcester, Mass. 





an 





(10 
i 





NEWEST ano BEST 


MAC NE th 
\e 


WRITE 










Morsk, WILLIAMS & Co 

NEW. PROCESS RAW HIDE CO 
mN :—Replying td your favor of the 2st inst. 
cam. - aoe — t the raw 
nished us have given excellent 
recommend same to any parties wisht ng noiseless gearing. 


Phila., Pa., March 22, 1892, 
N. 


'SyRAct SE, 


hide gears which you have fur- 
satisfaction, and we would 





Very truly yours, (Signed) MorsE, WILLIaMs & Co. 














82 River Street, NEW HAVEN, CONN. 


—————— 
H areal Wheel Press, 


‘HH YDRAULIC 
PRESSES, PUMPS, PUNCHES, @ 


ACCUMULATORS. 


WATSON & STILLMAN, MFRS. 


204, 206, 208 & 210 E. 43d St., New York. 


MACHINERY 4 





Vertical Check Valve, 














_16 AMERICAN 
~ PUTNAM MACHINE “COMPANY, 






BUILDERS OF THE 
New Putnam automatic Cut-off Steam Engine 
Putnam Standard 5 Putnam Bolt 


Lathes, 
Putnam Gap Engine 
Lathes. 
Putnam Speed ard 
Drilling Lathes, 
Putnam Pattern Makers’ Fe 
Lathes, 


Cutters, 

Putnam Car Wheel 
Borers, 

Putnam Hydrostatic 
j Presses, 
Putnam Railroad 
A Cranes 














UNIVERSAL RADIAL paces 


BENCH DRILL PRESSES|rx 


ARE OUTSELULING ALI OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


51 JOHN & 2 DUTCH STREETS, - : NEW YORK. 


The INGERSOLL oe elas 0., 








22//x22/’x60'" 
Slab Milling 
Machine. 






ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


TRASK MILLING MACHINE CO., 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 


OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASs. 


FRICTION GLUTCH PULLEYS American Standard Gauge & Tool Works, 
and CUT-OFF COUPLINGS. = 


Makers of Implements for 
THE WOODCOCK CLUTCH 


Standaid Measurements. 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


Pat. Dec. 24, 1889. 























Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 











Crescent Gauge. 


MACHINIST 
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AE) g operation 


AMERICAN GAS FURNACE 60. 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Send for Catalogue; Estimates made for any mechanica) 


requiring high, evem and controllable 


temperature. 


No. SO NASSAU ST.. 


NEW YORK. 





A. 


RK. KING 


WF’G COMPANY, — 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 





HEAVY 
LICHT 





CASTINGS 


PRON 
BRASS 








Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERs, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVIT:?, 





THE STANDARD TOOL CoO., 


Manufacturers of OTRAS eee INCREASE 


SOLID AND 





Cleveland, Ohio, 


TWIST DRILL 


SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 





A. FALKENAU, 


1 ith Street & Ridge Ave., Philadelphia, Pa. 





MANUFACTURER OF 

SUPERIOR 14-INCH LATHES, TOOL 

GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 





HURLBUT’S f Patent Cut- 
/ ting-off and 


” Centering 







Sizes, 2’, 


HURLBUT, ROGERS 
. & MACHINE CO. 
3 South Sudbury, Mass, 


ae 6”, 6” 


Circular. Agents, _ “vet &, t, London, 








, ~ Machine. | 


Chas. Churchill & Oo., Ltd. | jf 





ADIA 





4 
i 
ul 


ENTIREUY NEW . 


PATENTED NOV. 3, 1891. 
From 38 ft. to 8 ft. Swing. 


Will be sent to any responsible firm on trial. 





ADDRESS —— 


DIETZ, GANG & CO., Cincinnati, 0. 











FOR THE BEST PLANER CENTER 


FOR THE MONEY. address, 


The Whipple 





id Machine (0, 
ee 


ee Harriman, 
Wa (> 





COMPLETE MACHINE SHOP EQUIPMENTS. 


The Latest Improved Tools. Accurate--Rapid--Powerful--Rigid. 


[2° ENGINE LATHES, 12 to 38-inch Swing. 
lay" BRASS FINISHING LATHES. 
(y" TURRET CHUCKING LATHES. 
la9" HAND AND SPEED LATHES. 
ia" FOX MONITOR LATHES. 










EXAMINE 
OUR TOOLS 
BEFORE BUYINC. 





THE LODGE & DAVIS MACHINE TOOL CO. 


2" UPRIGHT DRILL PRESSES. 
(2" PLAIN RADIAL DRILLS. 

(29° UNIVERSAL RADIAL DRILLS. 
(2° SENSITIVE DRILLS. 

(= IRON PLANERS, 22 to 36 inch. 
(29" IRON SHAPERS, 

(29° UNIVERSAL MILLING MACHINES. 

k=" PLAIN MILLING MACHINES. 
i" SCREW MACHINES. 








I5 to 32 inch. 


OUR STORES CARRY 


COMPLETE 
STOCKS 


i” BOLT CUTTERS, ETC. 


CINCINNATI, 


WORKS: 
OHIO. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. Market and Water Sts. 


Coventry, England, ALFRED HERBERT. 


BOSTON HOUSE, 


23 & 25 Purchase St. 


CLEVELAND HOUSE, 82 South Water St. 


ST. LOUIS HOUSE, 


823 N. Second St. 19 


PHILADELPHIA OFFICE, 


SAN FRANCISCO OFFICE, 


N. Seventh St. 24 & 28 Fremont St. 


ie SEE ADVERTISEMENT ON PAGE 20. 


& Armstroy 


Tenn. 











, 


—m SE | te 












, 


ca] 
le 





7 
wae 


ai 





























JuLyY 4; 1892] 


AMERICAN 


MACHINIST 


1% 








MORSE TWIST DRILL AND MACHINE COMPANY, 


facturers Of Morse Patent Straight-Lip Increase Twist Drills. 


Man: 


Solid 


New Bedford, 





and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Gelling Agents, 111 Liberty St.. New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 




















BORING AND 


TURNING 
* MILLS, 


4,5 &6 Ft. Swing. 


E. Bickford, 
, Lake Village, 
N. i. 


W. C. YOUNG MPG $0. “Seema” 
Engine Lathes, Hand Lathes, | 
_f00T POWER LATHES, SLIDE RESTS, ETC. 
















New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





2 BY 24 FLAT TURRET 
LATHE. 






Send for 
CATALOGUE ¢ 
for °92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt. 0.8. A. 


MULLERLATHES 










— ” PATENTED. = 
With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 


BOYNTON & PLUMMER, 


WORCESTER, MASS 





Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURORILL & 0 CO., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 








IRON PLANERS. 


Extra Heavy. Latest Design. 





All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
. rOOLs 


MACHINERY. 


BRASS 
FOUNDERS 












OUR SPECIALTY 





BARNES: 


7 UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared 
Self Feed Drill. 












= Send for Catalogue 
— and Prices. 





W. F.& JOHN BARNES CO., 
1995 Ruby Street, Rockford, Ill. 


GAGE mene WORKS, 
ES WACHINE 
TOOLS, 


WATERFORD, 
N.Y. 





FOX & TURRET 
LATHES 
A SPECIALTY. 











GRANK and GEARED SHAPERS. 


ls. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 















PRENTICE BROS. 


PR anufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
2 in. swing. Largest Va 
riety of Drills manufac- 
tured in the world. 


Worcester, Mass. 









London, England. 


For Sale by CHAS. CHURCHILi & 00., Ltd, 
21 Cross Street, Finsbury, 









P. BLAISDELL 4 CO,, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE a X. - MARK, 


Pre wOTTING : TERLADING MACHINE, 





Beware of Imitations. ~7 

None genuine without our 2 

Trade Mark and Name. 

Steam and Gas Fitters’ Hand Tools. Pipe Cuttina 

and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N, Y. 





vad ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 











4-6 & & inch. 
*$9ZIS aauy) 


MANUFACTURED BY 


RICHARDSON, 
MASS. 


FE. 
ATHOL, 


Cc. 

















rit $10 Ml, BARKER'S 
“OMT. 2 a CENTER GRINDING 
2, I Mactine. 


We. Barxer & Co 
CINCINNATI, O. 





Semmens 
kp HOLYOKE MACHINE Co., 

: = WoRCESTER, Mass, 
b — Jan, 21, 1891. 
; a J. E. SNyper, Esq. 
4 = No. 17 He rmon St., City. 
_ Dear Sir:—Your favor of 
qu Pi j the 20thisathand. Weare 

a) using three of your Upright 
Be ! Drills, 2! in., 28 in. and 36 
al 3 in., and are pleased to say 


that they give us entire 
satisfaction. 


. Yours very truly, 

ig on » ai RANLET, 
rent 

noes Worcester Shop. 





FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 








NEW TOOLS AND FINE EQUIPMENT. 


FORp NO MAHRESHIFTs, AMPLE ROoOoOOomM , 
a OF @ REY, CO MItitLiLIN G, GRINDING, GEAR CUTTING. oss So 
Ry oo. Send for our New Catalogue. po8o) 
he Having added a Blacksmith Shop containing a 350 lb. Steam Hammer to our already extensive plant. we are now prepared to xp * 
Sts estimate on forgings of all kinds. We carry a full line of Milling C utte rs in stock. We manufacture Planer Vises, Parallel h 


Pieces and Wedges for use on the Shaper or Planer, 


Also Standard Arbors for truing up nuts. 





The “‘Simplex’’ 
Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective in 



















tts operation as any one of the 

mumerous Glas "Tube Cut- 

ters co ving a ve times tt 

2. price. iz its wt rif ng 
Same a pric we Places tt with- 
5 te * im the reac A of 
> J > every one who 
4 "= has use for 
; - > such a 
“2 2 = a tool 

QO Sn 
ee 
a 
Y SS, % 4 Mt 








MANUFACTURED BY 


(PHEAPEST 


=(\ 








"4 NCOAST & MAULE, Philada., U. 8. 4 


H.B. BROWN & CO, 


EAST HAMPTON, CT. 


for Reducing Valves, ever received, 


Heating Co., with the 





It was for 500 Locomotive Reducing 


THE 


Largest Order 


was placed last week, by the Consolidated Car. 


MASON RECULATOR CO. 
Valves. 


OF BOSTON. 


What inference do you draw from this ? 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
~_/NJECTORS | FOR ALL CLASSES OF BOILERS. 





BEMENT, MILES & Co.. | 


PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOCLs 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE Stops 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS. 
BRIDGE WORKS, ETC., ETC. 























Hamilton, 


OHIO. 








Tat Love AUSTATTER i 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shear, “aij 
OVER 300 SIZES. wo 


ALSO 
Power Cushioned Hammer, 
[aa Send for New Catalogue. 











THE DETRICK & HARVEY MACHINE CO., Baltimore, Mi. aa 


ORECON IRON WORKS, Cas Works Machinery. 


New York, Oct. 30, 1891. 


GENTLEMEN: Replying to your lette r of Octo- 
ber 27th, we take pleasure in stating that we 
have one of your Open Side Planers in use, and ' cit — 
one Open Side Extension Planer. oth of these 5 
machines give entire satisfaction, and are first- = ; 
class machines in every particular. 

Yours truly, 
JAMES R. FLOYD & SONS. 








ACME MACHINERY Co. 


LEVELLAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST _ PREMIUM. CINCINNATI _CENTENNIAL. = 







VAT. DEC. 
PAT. DEC. 4, 188% 
PAT. AUG. 25, 1885, 






5, 1882 








STUART’S PATENT F IMPROVED WEDGE COUPLING 


SENT ON TRIAL. 
Uses neither PINS nor KEYS. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 
Also the Cheapest. 2-inch only 84.503 other 


sizes in proportion. Send for discounts and illus- 
trated Price List of 20 sizes. 


ROBERT J. STUART, 


NEW HAMBURGH, N. Y. 


CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 
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MARIS MACHINE CO., 











2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 








S HORNELLSVILLE, N.Y. 7 


The Simplest, 
fastrongest and Best 










nn q C H, & D. LAKE CO. 


MANUFACTURERS OF 
FRICTION CLUTCH 









—— ma Clutch Pulley @ 

Pl EYS SOS meee. AGapies | 
UT-OFF - = wank ane aping and 
couP x Gs. + shachines saally 


and quickly without jar. 


I PROPERLY CONDUCTED MANUFACTURING ESTABLISHMENT 


























Ee - ‘ 
or ~<a on entails reese i 
cent Water Closet 








accommodations. 
This contemplates a 
ole apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, successful- 
ly used in Schools, 
Factories, ete., for 
several years ‘past. 
The arrangement of 
each basin in the 
section at a slightly 
lower level, with its 
weir or dam toward 
the outlet, is novel 
and important, se- 
curing an equal flush 
to each, with a mini 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 


























For Illustrated Circular, Price List, etc., address 


THE MEYER SNIFFEN CoO., Ltd. 


Manufacturers of 
Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 


New York Office, Equitable Building, GEO. PLACK, Av nt, 
WILMINGTON 


The  HILLES & JONES CO. cic, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERs, 
SHIP BUILDERS, RAILROAD SHOP: 
LOCOMOTIVE AND CAR BUILD 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCH is 
ALL SIZES. 


WYMAN & GORDON, —— DROP 


as FORGING 














hi i in i 
i sl bs 

































SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


A. D. QUINT, 
HARTFORD, CONN. 


- CLOUCH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive. Of variable shape a : 
interch angeable. These cuttersare k« 
in stock and orders filled prompt!; y 
Special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, address 

R. M. CLOUGH, 
TOLLAND, CONN. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 


ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE KEY-SEATING MACHINE. The Morton KevCeating: Machi 
THE LEADER. 


THE BURTON MACHINE Co., 
With recent patented improvements, we guar 


302 Peach whey 
, BRIE, PA. 
antee to do the following class of work. 

To cut key-ways through 14-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, als« 
make it'dovetail to insert feather key. 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly, without the use of a 
scale orruls, Our new binc ing attachment take: 
the place of bolts, with a key-way and key to fit it 

on particulars address THE eel M’F"’G 

» MUSKEGON HEIGHTS, MICH 


y~-. DRY STEAM. 


gr teed s Centrifugal 


Steam Separator. 
For Supplying Clean and Dry Stean 
to Engines, Dry Hvuuses, etc. 

Place Separator as close to engin« 
as possible, the steam taking a spira 
course between the threads causes 








SEND FOR CATALOCUE. 


marin STER MACHINE SCREW CO. 





Manufacturers a Set, Cap & 
Machine Screws, Studs, etc, 





















The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of 
They are furnishe 
or three Arbors, as 
cut any width of key-seat 
inches wide, 

1 15-16 inches Arbor works 
in all bores from 1 15-16 
inches to 3 inches diameter, 
ae cuts seats 12 inches 







= © 


machine shop. 
with one, two 
desired, to 
up to 2 1-2 


Send for Circular. 


long 
in all bores from 2 7-16 inches t 
seats 16 inches 
4 7-16 inches Arbor works in all bores 
14 inches diameter, and cuts seats 26 inches 
With an attachment for the purpose seats cs 
aS small as 1 inch diameter, by one passage o 
If the work is heavy and too large to be placed on machine it 
can be detached from stand and used as portable machine, 


2 7-16 
6 inches 


inches 


diameter, and cuts 


Arbor works 












GIANT KEY SEATER 


Rack-( a tting Attachment 

Key-) making Me ae pines 
VALLE.Y MACHI 

SAGINAW, Mic - 
Cuyahoga Falls, O.,Nov.25,'91 

Gentlemen: The large REY 

SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al 
most constantly since it was 
purchased, and we are ver 
much pleased with it indee 
We also have a machine made 
by another firm, which we 
thought was a good machine 
but now that we have both 
in our factory, and use them 


the water to be thrown by centrifu 
gal force against the outer walls 
while the dry steam goes through 
the small holes to center of pipe 
Steam can enter at A or B, as con 
venience may require ; also used in 
conve) ing steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur 
poses where Dry Steam fs necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 








both, we like yours very much 
the beat. 


“ Fifth and Buttonwood Streets, Philadelphia, 
The Falis Rivet & Machine Co, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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a THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
\ ! SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 
Simple, Compound and Triple-Expansion Engine 
HIGH-PRESSURE BOILERS, 


= = Complete Steam Power Plants of Highest Attain- 
‘ < Z able Efficiency. 
eo Address BUCKEYE ENGINE CO., 






= Salem, 0. 
Or SALES ACENTS: 
OKEYE FNGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 


4. HUNTING, John Hancock Bld’e, Boston, Mass. N. W. ROBINSON, 97 W ashington St.. Chicago, II. 
BRINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
4 . MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & cO., Portland, Oregon. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
icens nsees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virgina. 


“OTTO” GAS ENGINE WORKS. GAS @ GASOLINE ENGINES 


SCHLEICHER, SCHUMM & C0., 
aD) 0 uaa non eee ers STATIONARY and PORTABLE. All Sizes. 
= Dwarfs in Size, but 


Philadelphia. Chicago. 
New York Agency, 18 Vesey St. SS Giants in Strength. 
Mm. Expense one cent an 


35,000 SOLD. m hour per horse power 


land requires but little 
Many New Improvement Fattention torun them 
FOR USE WITH 


J auaranteed. Ful 

COAL GAS, particulars free by mail 
NATURAL GAS, 

PRODUCER GAS, 


Mention this paper 
_VAN wrote 

OR GASOLINE. 
COMBINED 


se “OTTO” GAS ENGINES AND PUMPS 


onsume 25 to 75 Per Cent. Less Gas than ANY 
her Gas Engine doing the same work. 
















The RACINE AUTOMATIC ENGINE fi 


Built in 17 Sizes, 1 to 90 H. P. 
A Self contained Center Crank Engine with an 
out-bearing, Just the thing for driving ' 
Departments of large manufacturin,z 
Establishments. 
OVER 600 IN USE. 


Cc ome and Economical. Allsizes 50 
THE n. P. and under, cai ried in stock. 


LACKAWANN A Bre Engine Tested in our Chop. 


Send for CATALOGUE M. 


GREASE CUP Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


FRISBIE FRICTION 
PULLEYS » CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORK. 



















Has a wide reputation as the 
CLEANEST, MOST EFFECT 
IVE, and MOST ECONOM 
SICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


——-MANUFACTURED BY~— 


Lackawanna Lubricating Co, 
SCRANTON, PA. 


CONOVER 











BELT 








BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOGUE FREE. 


THE CONOVER MFG. CO., 95 Liberty 8t.,W.Y. — 


Almond Drill Chuck pedir EARTH 
Sold at all Machinists’ WRIGLEY alan aty Anh Bada ES! US SE a ee 


upply Stores. 
NEVER C GETS Iie -_ 


T. R. ALMOND, 
838 & 85 — bt. 14 

SEND For For ¢ oy, |- WRIGLEY 85 Fir tH Ave 
QIRCULAR. 3-CHICAGO. U.S.A: 


MARKING MACHINE, 


For rolling 
trade-marks 




















oTMeER 


al TOS 


i MA | 



























, on flat or round 
Brioot! Iron or Ste / surfaces. 
Used by 
Cutlery 
ne Pistol, 
Twist Drill, 
MACHINERY (In Stock.) Wrench, and many 
. other mfrs. 
Lathe, 66 in.x24 ft., Heavy Pattern, for facing and 200 in use. 
1 Low price, 
‘ 00 in.x20 {t.. Heavy P. attern. itu Read up. 
34 in. xi ft at ‘ “Bp 
20in. c10tt . Ames, C’p'd Rest and Cross Fee 4, Catalogue B free. 
special rse feat € let A der. 
20 in x ft ie Sea eine Hollow Spindie 4 and DWIGHT SLATE MACHINE CO., 
Cross Fecd complete. Al order 
2tin.xl2 tt., Fitchburg. C’p'd Rest, Cross fd HARTFORD, CONN. 
18 in.x8 ft., C pad Kest, New Haven. complete. | 
léin x6 ft.. L tt nd Mors Good order, | 
‘ane ia cE, Ashton, Hand. Re MARE YOUR TOOLS WITH A STEEL STAMP. 
er, 1 in.xé tt, Whites t dern style Al order NS 
24 in x8 ft., Lathe & Mo ag pir he se style ees | (oe). XWE QA\D ST AMP W K5) 
42 in.x42 in.x8 ft., Powell Plar Co.'s, latest pat. Al. 
ss He xl0 ft. , mo opis ctyle Lai tue Go wrat ler. Be 123 CHAMPLAIN tS 
pright Drill, 2¢ , Ames, com - o— 
% 5ft Arm. B kG vat ‘Auto Feed, Niles. Al order © CLEVELAND. CHO. 
ye 9i Cc k Motion, H & Phillips. Good orde 
"bin, Gould & Eberhardt. Al order. SEND FOR PRICE LIST NO. 4. 
usta, Trav. Head. Fitchburg PP 
ting hi ) stroke jern mplete. Gox order, 
e Mac cin: yc vith full get Dies Sea & Tas ra; Swiv EL, BASE, 
rew Machines. 15-16. 1 3-8 and 2 1-8in. holes, Bre win & Shay rpe 
ind Jones & Lamson makes. with Tools Good « rd pi 
ilet Bending Rolls, 6 ft., Good Desiga, Heavy “i Px OFFSET JAW VISE. 
omplete. Al order, low pe t 


IMPROVED NEW TOOLS. 


igine Lathes, 14 to 48 in. Swing. Fitchburg. Hendey, Ames 
and Perkins makes, Double and Triple Gear. 
ls, 20 to 321n. Prentice Bros. makers 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 


aners, 24 to 42 in Powell, Fitchburg, makers. 


ler Rolls, new patterns. 8 and 10 ft. long regular bench work. 
BOILER AND BRIDGE TOOLS. m Send for catalogue 
J eee: . : of full line of the most 
iveting Machine, 60:n.. for bridge and boiler work. modern ‘ . 
stvie with full hoisting outfit Goou order improved designed, 
Boiler Rolls, 6 tt.. very powerful Al order anu best finished ma 
. Sand 10 tt., improved style. New, 


chinists’, plumbers’, 
scoach makers’ and 
pattern makers’ vises 
and small tools. 


J. J. McCABE, 
68 Cortlandt Street, 


SUCCESSOR TO 









MAND FACTURERS % 
OF IMPROVED 





BELL j ©. N 










.| ConLiss STEAM ENGINES Sie 4 





Cont Mae he OWER 
KEN 





J 
FOR (ome. ETE Plance s 















E. P. BULLARD’S 


N.Y. Mach’y Warerooms 


HOLLANDS MFC. CO., 


ERIE, PA. 





NEW YORK. 


rRICk COMPANY, 


WAYN . — 


40 TO 2,000 H. P., ALL STYLES. 


AAV peetie=., ECLIPSE CORLISS ENGINES, 


(Tandem Compound.) 


Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 


Ice-Making and Refrigerating Machinery, 





Hpite’ lokeen IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 


' Hortsontel Tubular and Manning Vertical Boilers. 





AUTOMATIC 
if HIGH SPEED 
6 5 aoe ; 
ie 7 (-) 
/ 


WESTON ENGINE CO., 


PAINTED POS7T,N.Y. 
REPRESENTATIVES 
— ames SCHOLL & Cu., 126 Liberty St., N.Y. 








IGH GRADE AUTOMATIC CUT-OFF ENGINES. SIPs FaNDtrtwockts> 


No other enginehasa perfectly balanced valye. 


COMPOU 


OUR GUARANTEE. WHO DARE MEET {T? 


The engine shall not run one revo 


lution. slower 


when fully lo&ded than when running empty,and 6 educ-f 


tion of boiler pressure fiom the greatest + 


o that necessary}! ) = 


to do the worK,will not reduce the speed of engine one 


revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser Upon pay- 
ment of one dollar Send for Catalogue. 


{il Liberty St. New York. OL 


J. H. a at McG 


IDGWAY, PA. 





TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 W aabtogtos i ee Pee 28 W. Randolph St., Chicago. 





46 N. 7th St., Philade Iphia. | 99 Ist Ave., Pittsburgh. 
77 Have rhill St., Boston. 179 Race St , Cincinnati. = 
wa 





} 
ee 
v _—— 


‘Me. BULLOCK MANF 6. 0. 


OND 8 


= Bayo FRICTION 
ts H&LSTS, 


a BG hoc Maenineny 


6. co, CHICAGO. U S.A. 





Figure 31S is an automatic cup au 
Figure $19 is not automatic, but o 
grease for several days. Simple, Pract 


Lunkenheimer’s Specialties are suppl 





Fig. 318. 


GREASE CUPS ARE 


If you want the best, investigate L 


fect satistaction wherever they are used. 
Send for catalogue of bigh grade valves, lubricators, oil and grease cups, etc. 


IN GREAT DEMAND. 


unkenheimer's: they will please you. 
d can be adjusted to any desired feed. 
ne turn of the cap will supply enough 
ical, Durable, Efficient, and giving per- 
Try them and you will say so too. 





ied by dealers throughout the United 


States. 
THE LUNKENHEIMER BRASS MFG, CO., Cincinnati, 0., U.S. A. Fig. 319. 





strengt 


for any 


TELL 


FROM 1-4 TO 15.000 LBS, WEIGHT. 
True to pethern, sound, solid, free from blow-holes and of great 
’ 
Stronger and more durable than iron forgings in any position or 


service whatever. 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


, for Locomotives. 
STEEL CASTINGS of every description. 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadeiphia, Pa. 





THE IMPROVED 


AS BUILT BY 


The Ball & Wood Co. 


OFFICE, 
15 Cortlandt Street, 


_ BALL ENGINE. 


Is superior in DESIGN, 
FINISH and WORKMAN: 
SHIP. In REGULATION 
and ECONOMY it has no 
equal. Built with new 
tools from new patterns 
and after long experience, 
it marks the latest step ip 





NEW YORK. 





steam engineering 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 
No. 2 Surface Grinding Machine. 


The design of our machines is 
constantly being improved. 

The No. 2 Surface Grinder is 
heavier and more rigid than earlier 
machines. The bearings are longer, 
the feed works better protected 
from dust, and the reversing mech- 
anisms improved. Fine adjust- 
ments can be easily obtained. The 
table is 18” long, 6” wide. 

Weight of the machine, 1,500 
Ibs. 

Machine Tools on exhibition at 
23 South Canal St., Chicago, Il. 


§. A. SMITH, Western Representative. 


NILES FOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
™, SLOTTING MACHINES. 


In sizes from 6!4-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
























quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery fcr 
all classes of machine shops. 

Correspondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLOG. 


PITTSBURGH, 
LEWIS BLOCK. 





14-INCH SLOTTING MACHINE. 


JENKINS DISCS £2 HIGH STEAM PRESSURE. 


If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ‘*‘ Jenkins,” when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 
JOHN STREET. 
JENKINS BROS.  } ! 


105 MILK STREET, ‘BOSTON. 
Cc THE YALE & FOWNE MFG COQ, 
NES 


it SUM CARRE Bh: CHtEtao, 
STAMFORD CONN 
From among the large number of contestants for our Rewards for the largest day’s work done on one 
of our Standard Engine Lathes, the following workmen have secured the prizes. 
$50.00—George Kern, of Erie City Iron Works, Erie, Pa. 
25.00—George Kennedy, of Wm. Deering & Co., Chicago, Ill. 
15.00—Ernst Robert Fischer, of J. E. Reinecker’s Works, Chemnitz, Germany. 
10.00—H. C. Kirkpatrick, of Eagle [ron Works, Meadville, Pa. 
10.00—John A. Grant, of Lloyd-Booth Co., Youngstown, Ohio. 
10.00—C. H. Stall, of Harmon Machine Works, Watertown, N. Y. 
10.00—Owen McCloskey, of American Hat Machine Co., Newark, N. J. 
10.00—Sam’l J. Sill, of Holyoke Hydrant & Iron Works, Holyoke, Mass. 
10.00—Carl Gross, of The Darling Pump Co., Williamsport, Pa. 


THE LODGE & DAVIS MACHINE TOOL CO. 


WORKS: CINCINNATI, OHIO. 


See advertisement, Page 16. 


NEW FRICTION PULLEY. 
x NOW USED 


ON OUR 


SCREW 


AND 


Milling Machines. 

















NEW YORK. CHIGAGO PHILA BOSTON 
















IN STOCE. 








Price *rice 
Diameter. Face. Hole Per Pair. Each. Diameter. Face. Hole Per —" Fach 
6 1% 1 1-16 $ 7.54 4.50 12 34 1 7-16 $14.00 $7 = 
s 216 1 3-16 8.00 4 50 14 4 1 7-16 16 00 8 
8 3 1 7-16 10.00 5 pe 16 4 1 11-16 18 00 10 00 
10 3 1 7-16 12.00 6.5 


THESE PRICES INCLUDE THE NROESSARY THIMBLE, FORK AND COLLARS, 
They are seilf-olling, and balanced. Are running successfully at 700 revolutions per minute. 


THE CARVIN MACHINE CO., 


LAIGHT AND CANAL STS., NEW *voRK. 














THE PRATT & WHITNEY CoO. 








HARTFORD, CONN., U.S.A. 


Ask trial of, Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting On, 
Threading, Shaping, and Boring Metals. The cu 
ters are inexpensive and may be sharpened by, 
grinding without changing the form. 

Milling Cutters, in variety, carried in stoc\ 
and made to order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION 


THE BILLINGS AND SPENCER CO., HARTFORD, CT., U. 5. 4 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 
For Morse Taper Shank Drills. 


Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
nu _ Packer Auger Ratchet Drills. 


DROP FORGINGS 


PL a ce 
Of Every Description, of Bronze, Copper, Iron and Steel. 
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London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. ¢., Englani 


Warners,  Mactae th MANNING, MAXWELL & MOORE 















ae a Manufacturers and Dealers in all kinds of 
F m Slicmssis” TOOLS AND SUPPLIES. 
E< ? MACHINISTS” 
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ga « The Celebrated 
me 2 te ‘ F, E. REED 
we 4250 Wit | * 16-inch Swing : 
Q zeed Engine Lathe. ~ ~~ 
eg & 
Ze = —* 
wd 5555 111-113 LIBERTY ST., NEW YORK. 
S bce 
J ness We carry the largest line of Tools and Supplies in the City. 
oe yore 
be 2225 
a 
so, 
ag. 
@ 2a 
» is. 
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J. M. ALLEN 


PRESIDENT. 

WM. B. FRANKLIN, Vice-Presiwent 
F. B. ALLEN, 
J.B. 


Key. Seating Machine 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Seoond-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
> or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


LANERS SPUR CEARED 


AND 
MANUFACTURED BY 


SPIRAL GEARED. 
The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 





SECOND VICE-PRESIDENT. 


PIERCE, SECRETARY & TREASURER. 





Gear Wheels and Gear Cutting. 
Grant's Gear Book for 1892, 15 Cents. 
exington 








ear orks, 


Lexington, Mass. 





























































14” x 6’ Engine ro 


AcHINEC 


ALN prize Tea. 





21” X 8 Engine Lathe. 


TORRINGTON. CONN, 


CHAS CHURCHILL& Co.,LTD, AGTS 


21 CROSS ST.. FINSBURY, LONDON. ENG. 


16” X 6’ Engine Lathe. 
MANUFACTURERS OF 


MACHINE TOOLS. 


Gi v.m.cARPENTER &_ 


























Manufacturer 
—of— 





ee 











PAWTUCKET.R.I. 


APS & DIE 








